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PRIZE PROBLEMS FOR STUDENTS. 


I. Ir x is a whole number, prove that z* — x is always divisible 
by 6. 

II. Describe a series of circles whose areas shall be one half, one 
fourth, one eighth, &. that of a given circle. — Communicated by 
George Stuart, Haverford College, Pa. 

Il. If R andr be the radii of the circles circumscribing and in- 
scribing any triangle, and D the distance between their centres, then 
BP= kR—2Rr. Required, a geometrical demonstration. — Com- 
municated by George Eastwoop, Saxonville, Mass. 

IV. Ifa circle cut a conic section in four points, A, B, C, D, and 
a second circle cut the same conic section in A, B, /, F, then will 
CD and EF be parallel. — Communicated by Asner B. Evans, Madi- 
son University, Hamilton, N. Y. 

V. In any conic section let u denote the length of the perpendicu- 
lar dropped from any point in the curve upon the directrix, r the 
distance of this point from the nearest focus, a and 4 the semi-axes ; 


prove. that 
ue — r* P 


oma — 6 


2 
te 


— Communicated by Davi Trowsriwes, Perry City, N. Y. 
Solutions of these problems must be received by July Ist, 1860. 
VOL. It. 33 
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REPORT OF THE JUDGES UPON THE SOLUTIONS OF THE 
PRIZE PROBLEMS IN No. V., Vol. II. 


Tue first Prize is awarded to Davin Trowsrwwer, Perry City, Schuy- 
ler Co., N. Y. 
The second Prize is awarded to Grorcr B. Hicks, Cleveland, Ohio. 
The third Prize is awarded to Miss Harrier 8. Hazextine, Wor- 
cester, Mass. 
Prize SoivuTion oF Prostem III. 
By G. B. Hicks and DAvip TROWBRIDGE. 


III. Find the ” quantities 7,, x,,..... x,, from the n equations, 


(1) X + 2% + ay..... + 2x, = A, 
(2) aq, X + Ay Xo + a3 X3 
(3) a? x, + Gy? Xz + a; Xz 


(n) a” a2, + af a, + as a3... 


and obtain symmetrical expressions for 2,, x2, &c. 


If we multiply each of the equations (1), (2), 
a, and subtract (2) from the first product, (3) from the second, and 
so on, we obtain the n — 1 equations, 


(1Y = (a — ag) %, + (% — az) 23 


(2Y dg (a, — Gg) %q + As (4, — Ag) 2s 


(n—1Y ah? (a,—aq) 42-44" * (a,—ag) Xs 


from which 2, is eliminated. 


If now we multiply each of these equations but the last by a, 
and from the first product subtract (2), from the second (3)’, and so 
on, we shall get  — 2 equations from which 2, will be eliminated. 
Operating on these » — 2 equations, and then on those which re- 
sult in a similar manner, and so on, we shall finally obtain 


(4,1 — %) % = Ady dy 
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a ere as: 


Since a precisely similar process will give any other value of z, it is 
plain that all the values may be obtained from this one by permu- 
tation. The solutions by Asner B. Evans and T. E. Tower are essen- 
tially the same as the one here given. 


Prize SoLuTion OF Prosiem IV. 
By G. B. Hicks and Gustavus FRANKENSTELN. 
IV. Prove that sin* (@ — ) sing is a maximum when 


sin(@— 29) =" 


sin 6; 
6 being a given constant, and @ the variable. 
If a function is a maximum or a minimum its logarithm will be 
also; and therefore we may put 
u =x log sin (6 — 9) + log sing. 
Taking the derivative 


du n cos (86 — g) Ccos@ 
dp + sin(@—g) Ti.” 0, 


(1) .*. sin(@ — @) cosg = n cos(@ — ¢) sing. 
Now adding cos(@ — @) sing to both sides of (1), and then sub- 
tracting it from both sides, we get 
sin 6 = (n+ 1) cos(@ — g) sing, 
and sin (@ — 2) = (xn — 1) cos (6 — @) sing. 


. sind __ sin(@—2q), ; _na—l1. 
co" ",-) or sin(@ — 2p) = 7, sin 8. 





Taking the derivative of ” gives 


- = — (n cosec’ (0 — p) + cosec’ 9), 


which is essentially negative so long as x is positive, and therefore 
the given function is a maximum. 
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Prize SoLutTion or Prosiem V. 
By M. K. Bosworth, Marietta College, Ohio. 
V. The notation of Problem V. in the November No. being retained, prove that in 
the plane triangle 


(1) stotp= 


and in the spherical triangle, 


1 
ral 
p 


(2) 1 / ile a. STO ee 2. 


tanp’ | tanp tanp” tanp — cos*r cos*p 


cos 8’ cos 8” cos 8” cos 8 


(3) +n + 


In the plane triangle (Cuavvener’s Trig. Eqs. 289 and 293) 


sinp ' sinp” | sinp’’” sinp- 


1 s 1 s—a 1 s—b 1 s—e 


o. &? a k ? o Rk? k? 


o 


and therefore (1) is true. In the spherical triangle 


1 sin $ 1 __ sin(s—a) 1 __ sin(s — d) 1 __ sin(s—e)_ 


tang & ” tan o’ = k ? tan Ye k ? tan o” es k , 
1 1 1 ___ sin(s — a) + sin (s — 5) + sin (s — ce) 
k . 





tan g’ T tan e” + tan o” neat 

But from Math. Monthly, Vol. U., p. 229, and tan e, we have 
1 cos(g-+ 5) cos(g— 35) ___ sin (s — a) + sin (s — 5) + sin (s — c) ’ 
ee ae E ; 


tan @ cos’ r cos” @ 








and therefore (2) is true. 
Also, from Math. Monthly, Vol. IL, p. 150; Cuavvener’s Trig., p. 251, 
and Eqs. 319 and 323, we get 


cos 6! — sina + sind+ sine 
sing 2k 





Os, 


cos 3” sina — sind +- sine 
sing! 2k 





cos 7, 


cos 5!” sina + sind — sine 
sing! 2k 
cos 0 rs cos 5” cos §'” sina + sind + sine cos 3 


‘ sin 9g! sin 9” sin g’ 2k ar oe sin 9° 





COS 7”. 





Smon Newcoms. 
W. P. G. Bartirett. 
Truman Henry Sarrorp 





NOTES AND QUERIES. 


1. Note on Co-Factors.—If one factor of a product is known, the 
other may often be found by inspection. For example, 179 being 
one factor of 17363, the other factor must be 97, because 7 is the 
only digit that, when multiplied by 9, gives a product terminating 
in 3. If the product is an odd number, and not divisible by 5, the 
right-hand figure of the unknown factor may always be determined, 
and the left-hand figure may be ascertained as in ordinary division. 

If the factor sought contains three figures, the middle figure may 
generally be found by casting out nines. 

Let 9n + a, and 9n,-+ 2+ y, be the two factors of any given 
number 9n,-+ 4. Multiplying the two factors together, we find 
that a(z + y) = 9n,-++ 4. The values of a and 4 being known, the 
value of z + y may be ascertained by substituting for 2, the succes- 
sive values 0, 1, 2, &c., until we obtain a value for 9x; + 6 that is 
divisible by a, and adding 97, to the quotient, (m, being equal to 
either 0, 1, or 2,) z may be considered as equivalent to the sum of 
the right-hand and left-hand digits of the unknown factor, and 

__ 9n,+ 6 


y = —_\— — , will then be the middle digit. 


Let it now be required to determine by inspection the value of 2, 
in the equation 9769 2 +- 471 = 8333428. Transposing, 9769 2 = 
8332957. Rejecting the 9’s from 9769 we obtain a = 4; rejecting 
the 9’s from 8332957 gives = 1. The least value of n;, that makes 
9n; + 6 divisible by 4, is 3; .-.2+y—9n,+ 7. The left-hand 
digit is evidently 8, and the right-hand digit 3 ; 


-*. #ae Ils y = 6; 2 = 853. 


If a = 0, y may have ten possible values (from 0 to 9 inclusive). 
If a = 3, or 6, y may have three possible values. For any other 
value of a there can be only one possible value of y. 





Table I. will give the right-hand digit, except when a = 0, 3, or 6. 
The value of a is to be sought in either margin, d in the body of 


the table, on a line with a, and z-++- y — 9x, in the other margin 
on a line with 0. 


TaB_eE I. TABLE II. 


5 





5 
1,5 
2,7 
4,8 














5, 5 





no fF Ora "Ns 
— wo & & 1 ©/1@ 








Table IL. gives all the possible forms of the two co-factors (9n + a, 
9n, + a) of any composite number 9x, + b, except when a = 0, 
3, or 6. The value of d is to be sought in the upper line, and the 
possible values of a, a, will be found in the column below. 

Example. — 12697 (= 9 -+- 7) must either be a prime number, 
or if it have factors, they must be of the form (9 + 1) (9, + 7), 
(9n + 2) (9m + 8), (9u + 4) (9m +4), or (9% + 5) (9m, + 5). 
— Puy Earte Caase, Philadelphia. 

2. Proposition in the Theory of Numbers.— Let any number be sepa- 
rated into periods of three figures each, counting from the right ; 
then if the difference of the sums of the odd (1, 3, 5) and of the 
even (2, 4,6) periods be zero, or be divisible by 7, 11, or 13, the 
number itself will be divisible by 7, 11, or 13. 

If we divide the successive powers of 10 by 7, attending to the 
remainders only, which may be considered either positive or nega- 
tive, we shall have 

10= 7n —4, 10° = 7x” —1, 10° = Tn + 5, 
10? = Tn’ — 5, 10° = 7n” + 4, 10° = 7 


It is evident that if the division be further continued the remain- 





— 263 — 


ders will follow each other in the order of the series, —4, —5, —1, 
+4, +5, +1; and generally, the powers of 10 whose exponents 
are multiples of 3, and odd, will be of the form 72 — 1, and those 
whose exponents are multiples of 3, and even, of the form 7 x’ +- 1. 
Now let there be any number abedefghik, and let it be sepa- 
rated into periods of three figures. For the sake of convenience, 
let each period be denoted by a single letter; then 


a, bed, efg, hik=Impq. 
The number /mpq may be put under the form 


Imp q = 10°72 + 10°m + 10° p + 9, 
= (Tnan—1)/+ (Tn +1) m+ (Tr’—1) p+, 
=T(n+nr+n')—li+m—p+y¢. 


Now the part 7 (x + 2’ + x”) is divisible by 7, consequently, if the 
part —/-+- m— p- gq is divisible by 7 the number /mpq is also. 
But this latter part is equal to the difference of the sums of the odd 
and even periods into which the given number was separated. 

By the same method the proposition may be proved true for the 
numbers 11 and 13.— H. Wittzy, Esq., New Bedford, Mass. 

3. Note on the Ox Question. — Would not the following come more 
properly under the definition of an analytical solution ? 

“If a oxen in m weeks eat d acres of grass, and ¢ oxen in m weeks 


eat d acres, how many oxen will eat e acres in p weeks, the grass 
being supposed to grow uniformly ?” 


Let « = the required number, « the grass at first on an acre, and 
8 the growth of one acre in one week; then 


b(a + mB) = grass on 0 acres at end of m weeks, 
d(a a nB) = “ d “ “ ” <4 
e (a +p B) —_ 6“ e “ “ Pp “ 
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The quantity of grass consumed will be proportional to both the 
number of oxen and the time together ; hence 


(1) b(a + mB):d(a+nB)::ma:ne, 
(2) | b(a-+ mB):e(a+ pB)::ma: pz. 


__ (maa—neb)ja 


(1) gives B= Gera? (2) givese= "ERO. 


pb(a-+m 
(a?) — e— mae 

2 £= (—— ——, 
m—n m—n! pb 


Any one of the quantities may be assumed as unknown, and its 
value obtained from this last equation. —Samvet Scuooter, Principal 
of Edge Hill School, Guiney’s P. O., Va. 

4, Right-Angled Triangles with commensurable Sides. — Teachers fre- 
quently have occasion to represent the sides of right-angled triangles 
by exact numbers. Three, four, and five, or equimultiples of those 
numbers, are often employed, so often in fact that pupils sometimes 
suppose no others can be used. The following facts may be of ser- 
vice in giving variety to problems, or in illustrating algebraic for- 
mulas relating to the right-angled triangle. 

There are sixteen dissimilar right-angled triangles with commen- 
surable sides, including only those in which the hypothenuse con- 
tains the greatest common measure less than one hundred times. 
The relations of their sides may be represented by 


24 2 B 41213, FLIP = 17, 74124 25%, 
207+ 217— 29%, 1274+ 35°= 37%, 9+ 40? = 41%, 284 45° 53%, 
124+ 60= 612, —~ 5, 33°-+ 567 65%, 48? 55° 73%, 
13? 847= 85%, 36? 77?= 85%, 39-4 80? = 89%, 65% 722— 97. 


The greatest common measure, here represented by unity, may be 
of any length, and hence there may be an infinite number of similar 
triangles represented by each of the above equations. If unity is 
supposed to represent an absolute length, as an inch, a foot, or a 





— 265 — 


yard, then the similar triangles will be represented by like parts and 
equimultiples of the numbers composing each equation, such as 
(3P + 2 = (8), and 6 + 8 = 10. Rejecting all fractions, and 
all numbers above 100, the first of the above equations gives 20 
similar triangles, the second 7, the third 5, the fourth 4, the fifth 3, 
and the sixth and seventh 2 each, making in all, 52 right-angled 
triangles, whose sides may be represented by integers not exceeding 
100, when unity represents some fixed linear unit. Those repre- 
sented by the fifth equation approach nearest to the isosceles right- 
angled triangle, and that represented by the thirteenth equation 
has the greatest difference between the sides including the right 
angle. 

When the sides of a right-angled triangle are commensurable, the 
perpendicular let fall from the vertex of the right angle to the 
hypothenuse is commensurable with the sides, because the two par- 
tial triangles thus formed are similar to the original one. In other 
words, when the sides of a right-angled triangle can be exactly 
expressed by numbers, the perpendicular can also be exactly ex- 
pressed, usually by the aid of fractions, as the greatest common meas- 
ure of the sides does not measure the perpendicular. In such a 
triangle, the diameter of the inscribed circle is also commensurable 
with the sides, as it is equal to the sum of the other two sides minus 
the hypothenuse. The perpendicular is equal to the product of the 
other two sides divided by the hypothenuse.— Prof. D. W. Hoyr, 
Fairfax, Vt. 


° ° 15(#— sin E£ 
5. The method of developing the expression A = “ EL = J 


employed by Prof. Correr, in the Mathematical Monthly for March, 
p- 185, is not the most natural, and does not exhibit the law of pro- 
gression of the coefficients of the resulting series otherwise than by 
inspection of the result when obtained. By pursuing the following 


more direct process, the law of progression is evident at each step. 
VOL. II. 34 
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We have to develop A in terms of 7, having 7= tan?i £. We 
take 


= 2 tan 7! 2 7TH(1—4 7427-1 41 7T &) 
=27(1+T7) 
=27(1—T4+ MP T34 Tt &e); 


2 Tt 
1+7 


sin /= 


whence 
15 (£— sin £) = 30 7*(3 T— 4 7? + § T?’— 8 T*+ Ke.) 
= 2071 (7—¢ 7? + 2 T—12 7T'+ &.) 
9#+ sin L= 2 7? (10 —12 T+ 14 7? — 18 T? + &ce.) 
=207(1—~74+437—§ T+ &.) 
the substitution of which gives the required development, 


Aa Tr tI —¥TF be 


Ih THT Ah Phe 
— Prof. W. Caavvenet, Washington University, St. Louis, Mo. 

6. Note on the Theory of Perspective.— The theory of perspective 
may often be applied to the discovery and demonstration of geo- 
metrical truths. I propose to give a few examples of this applica- 
tion. Through the points A, B, C, in the same straight line, let 


Fig. 2. 


three sets of parallels be drawn, as in Fig. 1. The points LZ, M, V 
are in the same straight line, for 


AL: LO=AB:BC=PN:NC. 
Therefore the line ZW passes through the intersection of OC and 
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AP. Fig. 2 is the projection of Fig. 1, /D being the horizon, if 
the parallel lines are horizontal. The points LZ, M, J are still in 
the same straight line; whence the following theorem of Apo.tontus. 

“If any quadrilateral be divided into two other quadrilaterals by a 
straight line, the intersections of the diagonals of the three quadri- 
laterals are on the same straight line.” 

As a second example, let us take a circle. Draw any two diame- 
ters, and at their extremities draw four tangents. If now we con- 
nect the intersections of the diameters and tangents by lines, and 
also draw tangents at the points where these lines cut the circle, a 
symmetrical figure will be formed. If we take the perspective of 
this figure, we may assume any ellipse for the projection of the 
circle, and any point within it for the projection of the centre. Any 
line drawn through this point may be taken as the projection of one 
of the diameters; the projection of the other is then determined by 
the angle which the original diameters make with each other. The 
original tangents are evidently tangents to the ellipse in the pro- 
jection of the figure. We have then this general theorem. 

I. Any two lines which are parallel in the original figure meet on 
the horizon in the perspective representation. 

II. If any line is bisected in the original figure, this line prolonged 
to the horizon is divided harmonically. 

Problem V. in the Math. Monthly, Vol. L No. I, is included in 
the first part of this theorem. — G. B. Voss, Assistant U. 8. Coast 
Survey, Washington, D. C. 

7. Note on the “ Rule of False.” — This rule admits of a very simple 
explanation, which has probably occurred to most persons who are 
in the habit of using the rule. 

The explanation suggests the origin of the rule, and cannot be 
new; still I do not remember having seen it. 

In any equation of one unknown quantity, such as f (x) = 0, let 
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us for a moment suppose z to be the variable abscissa of a curve, 
while y, the variable value of f(z), is the ordinate. The equation 
becomes 

S(*)=y 
We wish to find the point where the curve intersects the axis of 2; 
that is, a value of # which shall make y = 0. 

Find by trial two values of z, which we may designate by 2,, and 
%, Which shall give two values of y, y, and y., nearly equal to zero. 
The rule of false, or rule of double position, is based on the supposition that 
the curve near the axis of x is a right line. 


YY = 


| Pg %2 Y2 = Y2 


Fig. 1. Fig 2. 


If y, and y, are both positive or both negative, Fig. 1 gives 
‘ a a iy . yn — 1% — 92% 
Yr Yo3:(*@— 4): (4&— m%); or 2 = . 
1 — 92 
If y, be positive and y, negative, or 2 positive and y, negative, 
Fig. 2 gives 
Ir: Y23:(%& — 4%): (%— 2)° or ¢ = ABT HM | 
nt ye 
These two formulx, enunciated in words, make the “rule of false.” 
It will be seen that the errors, so called, are true ordinates of the 
curve, and that the final result will be more or less accurate, accord- 
ing to the nature of the curve and the proximity of y, and y, to 
zero. 
The rule as announced in arithmetics does not apply to the case 
in which the two “ positions,” z, and 22, are unlike. 
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If we put the known term ih the second member /’ (x) = p, 
the solution will give the point or points where the curve intersects 


a line parallel to the axis of z at the distance p above it.— Capt. 
D. P. Woopsury, U.S. A. 

9. Solution of Prize Problem IIT. in Vol. I. No. V.— Problem. “If two 
sides of a movable right angle are always tangent to a given ellipse, 


its summit will describe a circle concentric with the ellipse; the 
radius of which is equal to the chord joining the extremities of the 
major and minor axes.” 

Solution. Let F be the foci of | 
any ellipse, and let GM and 
GN be the sides of a right | 
angle tangent to it. Join @ F, 
and on it as a diameter describe 
a segment of a circle, cutting 
the circle described on AB, 
the major axis, in Hand H. It 
is evident that GM will pass 
through H, and GN through 
E. (See Corrin’s Conic Sections, Prop. XV.) And since MG Visa 
right angle, H£ is a diameter to the circle on @ F, and hence it 
passes through C; its centre. From C, the centre of the ellipse, 
draw CH, CC’, CG and CE. Represent the semi-axes as usual by 
Aand B. Then (Lecenpre, Prop. XIV. B. IV.) 


2H0°4+-200@°= CH + CH= 2A. 
Also, 270° +20@=FO+C@=Al-—-P+ C06 
Whence, since HO => FC7,24°>A4—PBP4+ CC 
Therefore CG = y (A? + JB), which was to be proved. 


—M. C. Srevens, Prof. of Mathematics, Haverford College, Pa. 
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10. Graphic Demonstration of the Formula 2 sin p cos p = sin 2 gy. — 
Let BCA=g=any angle; ACD=29; R= radius of the 
circle A B E. 

Drop a perpendicular from B to CA, BC 
is perpendicular to HA; therefore the right- 
angled triangles CBF and CA H are similar. 
They are equal, for the hypothenuses CB 

im) and CA are radii. They are also equal to 
DHC. It follows from this that the triangle 
DCA=2CBF=—BFX FC. 

From D drop a perpendicular to EC; the 
area of the triangle ECD=iDGx EC=iDGXR. The 
area of the triangle HAD=1DGx* FA=1DEXK2R=DGEX R. 
But DEA—DEC=BFX FC=DCA=DGEX R—-1DEXR 
=iDGx R, therefore DEC=DCA. But BF= Rsing; 
CF=Reosg; DEG= Rsin2g. We have just seen that twice 
the triangle B CF = triangle DEC; ie. BFX FC=1DG™~X R, 
therefore R sing X Reosp = RX 4K sin2@q; hence, 


2 sing cosg = sin2 g. 
— E. Harrison, St. Louis, Mo. 


11. Note on the Trisection of an Arec.— An ellipse and concentric circle 
are so drawn that B < R, and A= B+ 2K. Required a geomet- 
rical trisection of each of the 
arcs intercepted on the circum- | 
ference of the circle by the 
ellipse. 

Solution.— From either of the | 
four points of intersection, ¢, 
with a radius = B, cut A at 
d,d’. Through the centre, 0, draw o¢ parallel to di, or (d’i). Then 
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the exterior arc will be trisected at 4 From /¢, with radius R, cut 
the circumference of the circle (on the same side of the ellipse’s 
minor axis) at e. Then the interior are will be trisected at e. The 
ares may also be trisected by means of a radius = A. 

Proof.— Extend id to ¢. Angle :¢¢ and ¢o¢ are equal, and arc 
ttt = twice tt. .-. ttt is trisected at ¢ and 180° — ‘Zz is trisected 
by ze, which = 60° — 7¢. 

Nore. — Satmon’s “ Treatise on Conic Sections” gives the problem of the trisection 
of circular arcs, the point of trisection being determined as the intersection of the given 


are with a given hyperbola. I have never met with a solution of the problem by 
means of the ellipse. — Piiny Earte Cuase, Philadelphia, Pa. 





ON SPHERICAL ANALYSIS. 


By GrorGE EAstwoop, Saxonville, Mass. 


[Continued from Page 190.] 
Proposition IV. 

To find the equation of a great circle of the sphere in terms of the co- 
ordinates of its pole.— Sometimes it is more convenient to use the 
equation of a great circle expressed in terms of the co-ordinates of 
its pole, than the one expressed in terms of the 
intercepts of the axes. Suppose, therefore, that 
AB, in the annexed diagram, is the proposed 
great circle; that 2z,, 9%, are the geographical co- 
ordinates of its pole or centre, and that z, 9, are 
the geographical co-ordinates of any point P in 
its circumference. By inspection of the figure, 47 — 9,, 4a — 9, 
and 4 z, are the sides of a spherical triangle whose vertex is at Y, 
and whose vertical angle is z,— x. Hence, by spherics, we have 

cos } m = sing sing, + cos ¥% cos¥, cos (xz, — 2), 
and by division and expansion, we have 


tan 7 tan 9, = — (cosz cosz, + sinz sin). 
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But, when the axes are rectangular, we have tany = y cosz, 
tan 9, = y, cosz,; the substitution of which in tang tany,, gives, 
after dividing out cosz cosa, yy, = —1— zn, 


or —#——=1, 


n zy 
. ; ‘ . 1 
Comparing this equation with ; += = 1, we see that B = — = 
1 
and « = —-. 
a 
Hence the equation of a great circle expressed in tangent-functions 


? 


of the co-ordinates of its pole is 


(22 YrnAt+en+1=—O0. 





NOTES ON PROBABILITIES. 


By Suwon NeEwcome, Nautical Almanac Office, Cambridge, Mass. 


[Continued from Page 140.} 


22. Tue a priori probability of an event is its probability deduced 
solely from circumstances which preceded or might have preceded 
it. In the theory of probabilities these circumstances are regarded 
as causes. 

The a posteriori probability of an event or hypothesis is its proba- 
bility deduced from events which have followed it, which events are 
regarded as its possible effects. 

Theorem.— The a priori probability of an event is equal to the 
sum of the products obtained by multiplying the probability of each 
distinct cause by the probability that the event would occur on the 
hypothesis that the cause operates. 


Let m be the whole number of separate cases. Let x of these 
cases be favorable to the first cause, n’ to the second, &c. Their 


probabilities will then be =, -, —, &ec. Also, let h of the n cases, 
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XW’ of the x’ cases, &c., be favorable to the production of the event. 
Its probability, on the several hypotheses of the occurrence of each 
h h! hi! 


separate cause, will then be —-,—, —,, &c. Multiplying the corre- 


sponding fractions in the two series, and taking the sum of the 
- hth A &e. oe ai 
products we obtain = . But this is the probability 


of the event, because 4 + h’ + kh” + &c. is the whole number of 
cases favorable to its production. 

23. Problem. — Let E, E’, E”, &e., represent a portion of the events 
which may occur on a certain trial, and let their respective proba- 
bilities be p, py’, p”, &c. Suppose now that after I have estimated 
these probabilities, I am informed by a person who knows the result 
of the trial that one of the events H, EL’, £”, &e., has actually 
occurred. What ought to be their respective probabilities in my 
mind after I have received this information ? 

Let m be the whole number of possible cases; let » of these cases 
be favorable to £, 1 to LE’, x” to E”, &. Then we have 


! 


n , n 
P=} Pp =-—, &e. 





But when it is ascertained that one of the events / has actu- 
ally occurred, the number of possible cases is reduced from m to 
n+ n’ + n” + &e., those favorable to the production of some one 
of the events Z. The probabilities of these events will therefore 
become 


n' 


n 
n+ n' + &c.’ n+-n' + &e.” 
that is, eich of the former probabilities will be multiplied hy the 


m 
n+ n' +n"! + &e.’ 


to such a degree as to make their sum equal to unity. 





factor or, they will each be increased in the same ratio 


Example.— On a table are fifty small boxes, of which three each 
contain a gold coin, seven a silver coin, thirteen a copper coin, and 
VOL. II. 35 
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twenty-seven nothing. The probability that one selected at random 
contains a gold coin is ;°5, silver ;4, &c. But if by shaking the box 
it is found that it contains a coin, it will be known that one of the 
23 boxes containing coins must have been selected. The probability 
that the box contains gold will then be increased to 5';, that it con- 
tains silver to 5%, that it contains copper to 33. 

24. Problem.—To find the probability of an event or hypothesis 
from both a priori and a posteriori circumstances. 

Suppose that a possible event Z, if it occur at all, must be pre- 
ceded by one and one only of the causes or circumstances C, C’, C”, &e. 
Let p, yp’, p’, &e., be the probabilities of C, C’, C”, &c., before it is 
known whether the event / has occurred. Let q be the probability 
of # on the hypothesis that C occurs, ¢ its probability on the 
hypothesis that C’ occurs, &. The a priori probabilities of the com- 
pound events CZ, C’ E’, &., will then be pq, p’¢/, &e. If, now, it 
is ascertained that the event # has actually occurred, it becomes 
certain that one of these compound events has occurred; and, by 
§ 23, their probabilities will be increased to 
(1) rere rere. ” 

But, the event / being now certain, the probabilities of the causes 








C, 0’, &e., are the same as the probabilities of the compound events 
CE, C’ LE’, &c.; so that the above fractions represent the probabili- 
ties of the causes or hypotheses, deduced from all the circumstances 
in our knowledge, which bear on the question. 


Example 1.— A, handling a die, entertains a suspicion of } that the 


die is so loaded that a six is as likely to be thrown as not. He throws 
it twice, and each time throws a six. What is the probability that 
his suspicion is correct? The solution is exhibited as follows : — 

c P Pq 
die not loaded, z 
$ 


die loaded, ‘ 


as 





Had he thrown six a third time this probability would have in- 
creased to 37. 

Example 11.— An urn contains 99 white balls, and 1 black one. 
An individual who falsifies once in ten times draws a ball at random, 


and asserts that it is black. What is the probability that he tells 
the truth? 


The @ priori probability that the black ball is drawn, and that he 
tells the truth respecting it, is ;45 X 7%. The @ priori probability 
that a white ball is drawn, and that he falsifies, is ; 5 & yy. The 
probability that he tells the truth is therefore 


idsd — _1_ 
a 
1000 ° 1000 

Norte.* — It is not necessary, as has been supposed by Mr. Jonn Stuart Mitt, 
that C and £ should be connected by the philosophical relation of cause and effect. 
No such relationship has been supposed in our reasoning. The fraction pq does not, 
as Mr. Mitt supposes, express the probability of on the hypothesis that C is true, 
but the probability of the compound event CZ. The groundlessness of the former 
opinion may be shown by solving the following problem. Find the a priori probability 
that it will rain to-morrow, considered as an effect of the planet Jupiter being inhabited 
or uninhabited. 

Let p be the probability that Jupiter is inhabited, r the probability that it will rain 
to-morrow if Jupiter is inhabited, r also the probability of the same supposing Jupiter 
to be uninhabited. 

By § 22 the probability required will be pr + (1 — p) r=r. 

This is the common-sense result, so that although we learn nothing new by bringing 
in irrelevant circumstances as causes, yet neither are we led into error by so doing. 


Suppose now that to-morrow arrives, and it does rain; substituting in (1) we have 
for the probability that Jupiter is inhabited 


pr _— 
pr+a—pr 
If it does not rain, we have, by a corresponding supposition, 


p(i—r) = 
pa—n+a—pa—-n ”™ 








* Since this note was in type, we have found that Mr. Mixt has corrected this error. 





— 276 — 


THE METHOD OF INTEGRATION, &c.* 


Tne tables for integration at the end of the preceding example 
consist, besides the dates which limit the intervals of a column of 
arguments depending on the time from the beginning of the com- 
putation, or the number of intervals, a column containing the values 
of the differential coefficients for the several intervals, a column con- 
taining the sum of the series of values of the differential coefficients, 
and, in the case of the double integral, a column containing a second 
summed series, or a summing up of the numbers of the first summed 


series. 


The following scheme represents the general form of the table for 
the double integral : — 





Argument. an ae I. os % Series. II. —- Series. 





a—lw tS (a—1) 


a 

a+lwo 
a+2a 
a+ 3a 








- f(a — 4) 


f(a+1) 
J (a+ 2) 
f(a +3) 
f(a +4) 





‘f(a + 3) 
‘f (a+ $) 
f(a + $) 
‘f(a + $) 





"# (a —1) 
"Fa 


"f(a + 1) 
"f(a + 2) 
if (a + 3) 





a+4o "F(a + 4) 
o being the interval, and a the time of beginning, or the date from 
which the intervals are counted forwards and backwards. 


The terms of the two series are derived as follows: — 
For the first series, 


f(4—4) 
f (a+ 3) =fa+F(a—}) 
S(a+a)=f(@+I)+F (+3) 
S (4+ 3) =f(a+ 2) + F(a + 9). 
* The reader of Professor ENCKE’s treatise upon Mechanical Quadratures will per- 


ceive that the following explanation is not a connected translation of any particular part 


of that treatise, but a summary of the whole, generally made, for the sake of abbrevi- 
ation, in my own language. — C. H. D. 











For the second series, 
S(@— J) 
‘fa =f (¢—3)+F(@—)) 
Fat) =fe@+4)+ Fa 
S(@+2)=f@+H)+7O+) 
J (a+ 3) =F (4+ 9) + F(a + 2) 
F (a+ 4) =F (4+ 4) +7 (a+ 3), &e. 
The comprehensive form of the single integral from the middle of 


the interval preceding the beginning = — } to the middle of any 
other interval is, 


fic + no) dn= f (a+ as i)— f (a@—}) 
_ + af (@a+i+34)— af’ (a— 3) 
— sti (ati tant stivf” (a— 2) 
tabieso tl” (@+t+ 3) —adicaot” (4— 3) 
It is evidently a matter of indifference what value is assigned to 
the term ‘f(a — 4), in the series of the summed functions ‘/, since 
it is first added to every number in forming the series, and after- 
wards subtracted by the integration, as is seen in the above equation. 
It may either be taken = 0, or equal to the value of the integral 
up to the limit x = — 4, if the new computation should join on to 
an earlier. If it be taken = 0, and the other terms depending on 
the limit ‘f (a — }) be taken together = C_,, so that 


C_»=— AS (4@—3) + tie” (@—3) —abae " (4—})-- 
then C_, becomes a constant for every later terminating limit. If 


C_, take the place of the term /f (a — 4) in the series ’/, then the 
first term of the series is 


(a+) = C_,+fa 
instead of the above. 


To join on the second series, any quantity whatever may be taken 
in the place of “f(a — 1), with which is derived “fa = "f(a — 1) 
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+ (_,; C_, having taken the place of ‘f(a — 4) in the series 7. 
In the first place, the value of the double integral up to n = — }, 
the beginning of the series, must be investigated. And for this pur- 
pose the quantities “/, f, f”, &c., must be interpolated for the argu- 
ment a — }@, treating them as functions of a— la, anda. Let it 
be observed here, that, “f being the second summed series, ‘f are the 
first, and f the second differences of it; and that f’, f”, f”, f", &e., 
denote the first, second, third, fourth, &c., differences of the principal 
function /. 

Professor Encxe’s form of interpolation gives, in the several series, 
the values, 


S(@—%) — tf (@—-) Hib (@—3)— ws f* (4 —}4)-. 

fG~—g-~ 7 ei rg J” (@— 3) 

f" (a— 2) 

2) 
in which “f (a—4)=}’f(a—1)+-4Fa and f(a—}=— 4 f(a—1) 
+4fa; in the same way all the other functions are arithmetical 
means. The numerical coefficients (as will be seen below) in the 


Bol Dole Bole 


general expression of the double integral are for the first series 1, 
for the second series ++ ;';, for the third series — 545, for the fourth 
series +- z,%/;5; multiplying the respective series by these co- 
efficients, and summing up the terms, gives for the value of the 
integral n = 4, 


Tt (a—h— aS (a— 4)+ tit” (a—3)—asiesct” (a—})... 


Since “f (a— 1) is wholly arbitrary, it can be put = 0; by this means 
S(@—)=tF(@—-IY +i fe 
or, from the above value of “fa, 


=TF(a—1)+47(4— 4) 


becomes = } C_,, or according to the above value of C_,, 
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7 asf (4—3) + assrat” (4—3) sb hhe0S" (a—})- 


If this value is substituted in the integral, and it is reduced by 
means of the following simple equations, expressing the relations of 
interpolated differences, 


f (a— 
i e~ 


Fe I (a pe 


— 4 (@—¥) 
i —1)44/"a 
anf" ~~ 3) 
I" @— re—1)— af"a 
J" (a—} "im z” (e-—~ i) 


then the value of the integral for x = — 4 may be written as follows: 
alot stis (Af at" (a—1)\—sdrieen [8f"a+2f" (a—1)}.. 


This quantity must be subtracted throughout by reason of the 
first limit being taken = — }. If therefore we put in the second 


a a en Sl 


summed series, in the place of “f(a— 1), this quantity with opposite 
signs, or 


Cy th fa— shh [2f"at+s" (a—1 


this subtraction will be made once for all. 
With these substitutions the complete scheme for n = — } tak 
as the first limit is, 








Pd - J af ' 
Principal Function. I. Summed Series. II. Summed Series. 





S(a—1) O_ - a 
( #(a +4) ina 
woth | Hery 
if (a + §) "f(a + 8) 
&e. "  &e. 
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The second term of the second series being now 


Sas C_y,~+ Cy. 


For every subsequent limit, a + (7 + x”) @, the expression is 


Ifa tno) dv=s(afita) + aflatitn 
— ate (a@titn) + esol” (ati+”) 


So that for every ” the several functions must be interpolated as if 
the values actually occurring in the summed series “f were functions 
of a+ a. 

In the special case of n” = } the interpolation takes place into 
the middle of the iterval between the terms, as shown in the above 
example of x = — }. 


The integral for this value of 1” is, 


+4 
Miet neat =atit+y—y 
~: _ : i 
+abt0t @+i+3)—aes'ssct™ (@+i+}).-- 
in which by “f(a + ¢-+ 4) is understood the arithmetical mean be- 
tween “f(a + 7) and “f(a + 7-4 1), and so with all the other func- 
tions f, f”, f*. 


It need be mentioned merely, that, in both cases, the generally 


indispensable factor «* for the double integral is considered as com- 
prised in the functions f, so that, to derive the first integral from 
the same table of functions, it is necessary, on this account, to 
divide by @. 

In order to illustrate by an example the formation of the series at 
the beginning, I have introduced, from Professor Enckr’s treatise, the 
following table, of which the table at the end of the previous com- 
putation is the continuation, the intervening part of the series being 
omitted. 








0b P. M. T. 


ago Ee 
dt 


Wf 





1809, Sept. 
Oct. 
Dec. 

1810, Jan. 
March 
April 
May 
July 
Aug. 
Sept. 
Nov. 
Dec. 

1811, Feb. 
March 
April 


July 
Aug. 
Sept. 
Nov. 
Dec. 


1836, May 


29 
10 


4 


27 

8 
19 
30 
11 
23 

3 
17 
28 


22 
3 
14 
25 
6 
18 








a +- 229 w 
a -+- 230 @ 
a -+- 231 @ 
a -+- 232 w 
a+ 233 w 
a +- 234 w 





6.57219 
5.82592 
5.15193 
| 4.55359 
L-4.01802 
| 3.53914 
3.10646 
2.71163 
2.34609 
2.00418 
1.68040 
1.36911 
1.06719 
0.77184 
0.48183 


ms 


a oe ee ee 





j 


—0.7115 
—1.3811 
—1.8398 
—2.0960 
—2.1546 
—2.0412 











0.02489 
L- 4.57848 
L 8.59650 
+-12.13564 


+17.95373 
+20.29982 
+22.30400 
-+23.98440 
+25.35351 
| 26.42070 
+27.19254 





—19.5017 
—20.8828 
—22.7226 
—24.8186 
— 26.9732 


+-15.24210 | 





u“ 


0.18914 
0.21403 
4.79251 
13.38901 
25.52465 
40.76675 
58.72048 
_ =-79.02030 
- 101.32430 
+ 125.30870 
L 150.66221 
+ 177.08291 
+ 204.27545 





—4802.3339 
—4821.8356 
—4842.7184 
—4865.4410 
—4890.2596 


| —4917.2328 











The integral 


- du 
AM=ff Zia? 


will serve for an example of the double integration, in which ym is 
the mean daily sidereal motion of Vesta, and = is the differential 


coefficient, relative to the time, of the perturbation of the u of Vesta 
caused by the direct attraction of Jupiter. 


By means of the first integral f = dt, is obtained the true u 


affected by the perturbations. The second gives the mean anomaly 

The unit in - is the mean 
day, and the interval of time has been taken equal to 42 days. The 
beginning of both integrals falls upon January 0, 1810. In order to 
obtain 7 M immediately 


resulting from the perturbations of yu. 
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has been put as the function f, and the values of f(a + no) have 
been computed for 

a—3o, a—2a, a,a+ta, a+ 2a, & a+ 233 0, a+ 2340, 
in which a= January 0, 1810, + $= January 21, 1810. 

It will be observed that the constants C_,, C’_,, have taken the 
place in the table of ‘f(a — 4) and "f(a — 1); in order to obtain 
these constants we have 

St’ (a— 4) = — 0.59834 

St” (a— 1) = + 0.07565 

"a = + 0.06277 

tS” (a — 4) = — 0.01288 

It is not necessary to go farther back than / 


vit 


, because the higher 
differences are insensible, and the terms are wanting in the beginning 


of the series to obtain them, except when two computations made 
from different elements meet in this place. By means of the above 
values, 


C_, = + 0.02493 — 0.00004 = + 0.02489 
C’_, = + 0.18973 — 0.00059 = + 0.18914. 
The argument for January 13, 1811, = a +- (8 + 4), whence 
"F (a+ 42) = + 137.98545 . 5 
(a+47)=— 0.05075 .6 
"“(a+14°)=+ 0.00007 .1 
4M=-+ 137.93477 is the amount of 4M from 
January 0, 1810, to January 13, 1811. 
Again, the argument for July 3, 1836, is (a + 230 @), and 
"F (a+ 230) = — 4821.8356 
+ 4 f (a+ 230)=— # 0.1150.9 
— sh /’ (a+ 230) =+ &3#30.0008.8 
whence 4 M = — 4821.9498 is the double integral of 7M 
from January 0, 1810, to July 3, 1836. 
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We may employ the same functions to furnish an example of the 
single integral, remembering, as before mentioned, that when a single 
integral is derived from a table of functions comprising the factor a’, 
it must be divided by @. 

For the first argument we have 


= + 25.35351 
0.01258 
=-+ 0.00001 
— + 25,34094 
+ 0.603356 from January 0, 1810, to Jan- 
uary 13, 1811. 


And for the argument (a +- 232 @) we have 


* (a + 232 @) = — 23.7706 
xf’ (a+ 2320)—=— 0.0131. 
WS” (a + 2320) = — 0.0001 
42 Aw = — 23.7838 . 2 
4u= 0.5662 .8 from January 0, 1810, to 
September 25, 1836. 


This being the first time that the single integral 


Si (a + no) dn, 
a 


in which 2 is a whole number, has been introduced, it may be well 
to notice that the numerical coefficients of the different series are 
changed from +- 1, + 34, — sti, to + 1,— 4k, + A- 

Should we desire to take immediately from the table the first and 
second integrals for any other time, as, for example, for February 10, 
1811, or for the aeereers a-+ (9+ 3), we must interpolate for 
42 4 as follows: — 
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f (0+9+3) 
J (a+9+%) 
f" (a+ 9-+ 4) 
and for 47 MU, 


)= +26 
) saat 
) 


f (at+t9+i-—} 
f’ (a+9+4-} 
f’(a+9+i-—}3 


0 
2 
0 


0 
0 


“f (a+9+4)=—-+ 15499961 
)= 


Sf’ (@+9-+ 0.00636, 


from which we should obtain 


42 du = + 26.09809 — 0.01239 . 2 + 0.00000 . 5 
= + 26.08570 
4u = + 0.621088 from Jan. 0, 1810, to Feb. 10, 1811; 
and 4M = + 154.99961 + 0.08479 . 5 — 0.00002 . 6 
= + 155.08438 from Jan. 0, 1810, to Feb. 10, 1811, 
agreeing with the interpolation from the previous values. 


When the amount of the remaining perturbations is computed, the 
actual value of u for January 0, 1810, is lastly to be added to 4, and 
so also the value which M would have without the perturbations at 
each time is to be added to 4 M. The first sum may be denoted by 
Ho, and the form of the last will be M,-+ (n+ 4)@m. It would 
only be an unnecessary addition to the calculation to put in the 
place of the constant C_, the value C_, + 42), and in the place 
of C’_, the value C’_,-++ M,— ie), for the purpose of obtain- 
ing the whole result immediately from the table. 

Finally, the connection of the two parts of the above table may 
be shown by computing the value of the formula 


M=L—x+p(¢—T7) 


according to the precept. 
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Ly = 105 53 15.63 


— June 12, 1836. 
= dt? = —1 20 12.03 
t’ = Jan. 0, 1810. 


t!! = June 12, 1836. 


dL = 
a at = —0 17 51.62 


# = Jan. 0, 1810. 
u(t—T) =105 5 4621 
L = 209 20 58.2 + 360° = 569° 20’ 58”.2 
7 = 249 48 26.9 


t = June 12, 1836. 


S41 — 0 19 29.45 
t! = Jan. 0, 1810. 


x = 250 7 564 250 7° 56.4 
M=L—x=319 13 18 

And by the elements answering to the date June 12, 1836. 
M= 319 13 18 
zx = 250 7 56.4 
L=M+x= 209 20 582 





+< > 





ON THE DEPENDENCE OF NAPIER’S RULES. 


By Rev. ANTHONY Vautas, Phil. Dr., New Orleans, La. 


Tue five parts of a right-angled spherical triangle being placed on 
the circumference of a circle, Napter’s Rules are as follows : — 

Rutz I. The sine of the middle part equals the product of the cosines of 
the opposite parts. 

Rute Il. The sine of the middle part is equal to the product of the tan- 
gents of the adjacent parts. 

It must be remembered that, instead of the hypothenuse and the 
two acute angles, their complements are used, the right angle not 
being counted among the parts. 
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That the second of these rules may be deduced from the first has 
been shown by Mr. Sarrorp, in No. I. Vol. I. We are going to show 
the same in the following way. Apply the first rule to the three 
parts a, a’, a’, and then to @, a’, @. Eliminate one of the common 
parts, for instance a, and the result, properly transformed, will give 
the second rule. From 

sin a = cosa’ cosa’, sin a = cosa@ cosa, 
we get sin? a’ = (1 — cos’ a’ cos’ @’) cos’ a; 


1 1 
hence ——- = —,- — cot? a’ cos* a’, 
cos” @ sin" @ 


1 + tan’? = 1 + cot? a’ — cot? a’ cos* a’, 
from which follows 
sin? a’ = tan* a’ tan*@ .°. sing’ = tana’ tana; 

or Narter’s Rule IL 

In order to find the second rule from the first, take the three 
adjacent parts a, mu, a, and yp, a’, o’, and eliminate mw from the two 
equations 

sin uw = tana tana’, sin a = tan tana’. 
Since 
tan u = ~. 
V 1— sin? uw 4 
we get 
tan o@ tan a’ tan ow 


sin a = - a 2 OF 
V1 — tana tan? a’ 


tan? @ tan? w! 


1 — tan’ a tan’® a’ = ——_,— 
COS" @ 
Replacing the tangents by their equivalents in cosines, we have 


1 1 


cos? @ cos? a cos? w’ cos? « cos” w’ 





1 — cos? a — cos’? a’ cos? a = 0; or 


sin? a = cos” a’ cos? a’; .*. SiIN@® = COs a@ cosa’, 


which is Naprer’s Rule I. 
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ON A TRANSFORMATION OF THE DERIVATIVE OF ANY 
POWER OF A VARIABLE. 


By Rev. GzeorGE Ciinron Wnuitvock, LL.D., 
Professor of Natural Sciences in the University of Victcria College, Coburg, Canada West. 


~~ 


THEOREM. — Any power of a variable, regarded as a factor of any power 
of the same, may be carried from under the sign of derivation, by adding 
algebraically the product formed on multiplying its exponent into the variable 
having an exponent less by unity than that of the undecomposed power ; 
or D(#) = # D(2#”) + rex, 


whatever n and r may be, plus or minus, whole or fractional, or imaginary. 

Demonstration. — From the laws of exponents in general, whatever 
n may be, plus or minus, whole or fractional, or imaginary, we have 

fase"; 
(a hyp = (e+ 8) (e+), 
by changing z into (z + h); consequently, subtracting member by 
member and separating the factors z, h, 
(ep iy — a 2 [2 $F — et] 4 (2 FM, 


and, dividing by /, 





x h)* — x* . hr — gr ae 
25 eet, . 4 (2 +n; 


therefore, passing to the Amit, that is, taking the values of the terms 
when / reduces to zero, 





~ (x pthy—2* (x Apt — 2" = 
lim “——, —— = = lim ; + 2", or 


(1) D(a") = 2 D(2") +2; i.4 


the derivative of z* is equal to x times the derivative of z*~ plus 
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2"; or a factor z of any power 2* may be carried from under the 
sign D, of derivation, by adding 2”—*. 
Therefore by (1) 
Dae )=eDorr*)v, 
and by replacing D(z") by this value, (1) becomes 
D (2*) = 2 D(a) + 22"; 
and in like manner this form may be changed into 
D (a*) = # D(a") + 3a"; 
and in general, the same operation being repeated 7 times, we have 
(2) D(x") = # D(a") + ra"; i.e. 
any number, 7, of factors, z, may be carried from under the sign D 
by adding 7 2*—. 
From (2), dividing by 2’, we have 
a D(a") = D(a") + ra" , or 
D (2) = «7 D(x") — rx", or 
(3) D(a") = a7 D(a") — rv”, 
putting »— 7 =m, which may be any number whatever, since x 
is any number; hence (3), with proper observance of sign, for the 


, . 1 
separation of reciprocal factors, 2” = =» we have the same rule as 
above, (1). 
Again (2, 3), @ and 7 being any whole numbers, plus or minus, 
- 2%), 0 g any p 


(4) D(a") = 2" D(a") + ora*; ie. 
a factor 2’ being separated, a power of this factor, (2’)' = 2*’, will 
be separated by multiplying r by 9. 

It follows that 
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(5) D (2*) = 27 D(e) 459, 
since by the last, multiplying - by v, we have 


D(a") = a7 D(a) + re, 


which, as necessary and sufficient, accords with (2). Therefore 
(2), (3), (5), the theorem is proved, since whatever is found for real 
exponents must be extended to those that are imaginary. 
Scnotium.— The deduction of (3) and (5) from (2) is in accordance 
with the general theory of exponents, as indicating, whether plus 
or minus, whole or fractional, or imaginary, the number of times the 
quantity to which they are affixed, must be taken as a factor, or so 
regarded, in executing any operation. Thus 2’ is z taken r times as 
a factor, and theory requires that 2” be regarded as x taken —r 


. a ve r 1 r 
times as factor, and so 2* is x taken - times as factor, and 27 = (x=) 
v 


. . 1 ? 2» 
is 2 taken 7 times as factor, or z taken 7.- or - times as factor. 
yv ¥ 


It is true that here, as elsewhere, we have to extend the signification 
of the phrase, “number of times,’ that is, “number” must be regarded, 
not only as continuous (of any magnitude between integers), but as 
plus, or minus, or imaginary. And it is by this extension, precisely, 
that Anatysis has its power, or better, an existence. 

Corottary.— Whatever m may be, from the theorem we have 


D(2*) = 2 D(#e#)+ nz; 


but D(2°) = lim € +42 —* _ lim += * = lim? = lim 0 = 0; 


“. Die”) =z ae"; ia. 


the derivative of any power of a variable is found by diminishing 
the exponent by unity and multiplying by the original exponent. 
VOL. I. 37 











EXPOSITION OF THE PROCESS OF MATHEMATICAL 
DEVELOPMENT. 


By JoHN Parunsom, A. M., Albany, N. Y. 

1. Tue measure of an effect is adopted as the measure of its cause ; 
and in mathematical investigations, the effect is the measure of the 
force that produces it. A constant force produces equal effects in 
equal times ; but when the force is variable, the results in equal suc- 
cessive times are unequal. Beginning with zero, if a force increase 
by a regular law during a given time, and then remain constant 
with its ultimate value during an equal time, the effect in the latter 
interval of time will be some determinate number m of times its 
effect in the former interval. 

The immediate product of a force may be itself a force, and in its 
turn produce a third force, and so on for several descending ranks 
or orders of generated and generating forces, decreasing in intension 
but increasing in extension, until finally arriving at the order zero, 
which will be the phenomenal effect, the measure of which in space 
and time is the dase line of reference for the determination of the 
genetical operations of the subordinated system of forces under con- 
sideration. For instance, the immediate effect of the force of gravi- 
tation in the extent of space for which it may be regarded as a con- 
stant or uniform activity, is the product or genesis of a uniform 
velocity; and this (unresisted) velocity causes the body in which it 
is developed to describe a distance which increases as the square of 
the time, which distance is the phenomenal effect, and its measure 
for the first unit of time occupied in the genetical process is the unit 
measure of reference. 


2. Let g” be a constant force of the xth order; it generates force 
gy” of the (x — 1)th order uniformly in time. As g* increases 
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uniformly, as in the simple ratio of the time, it generates force g*~* 
of the (w — 2)th order with a uniformly accelerated energy, or in 
duplicate ratio of the time; so that the increase of the latter force 
increases uniformly, or the force itself is duplicately accelerated. In 
its turn g** generates force g*~* of the (x — 3)th order with a 
duplicately accelerated energy, so that the increase of the increase 
of the latter force increases uniformly, or the force itself is tripli- 
cately accelerated. This process of augmented acceleration con- 
tinues through successive descending orders, until arriving at the 
force g*" = g° of the order zero, the phenomenal effect, which is 
measurable in space and time, and serves to determine the measures 
of the several generating forces. 

For greater simplicity, the phenomenal effect produced or gen- 
erated in a unit of time 1, may be adopted as the unit of effect in 
the system of operations. Beginning at zero with the genetical 
operations, the measure of the phenomenal effect in the first unit 
1, of time is denoted by 1, the linear unit, this being the distance 
that the unit of mass 1, is assumed to be carried in that time by 
the force g*"*' = q’ of the first order, as a general and simple rep- 
resentative of the unit measure of an operation. This definition 
requires that unity, expressed in the coefficient 1, shall be the 
measure of the force g’, and indeed also of each member of the 
descending series 9", gy", og”, for the first unit 1, of time 
occupied in the genetical process; a requirement that is obviously 
legitimately based upon the logical admeasurement of causes by 
their effects, and is indispensable for the determination of the effects 
that will arise in the succeeding units of time. All the forces from 
g” to g’ inclusive are variable; each increases from 0 to some 
determinate magnitude, mq” in the first unit of time 1), and then 
remains a constant or uniform generator during the second unit of 
time 1; with the ultimate value it has acquired at the termination 
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of the first unit of time. The ratio of the effect of each force thus 
conditioned, during the second interval 1; of time, to its effect dur- 
ing the equal interval 1; of time occupied in its own genesis or 
growth, is the very relation to be established. 

3. The constant force g” generates equal increments of force g” 
in successive equal intervals of time 1,, li, li’, ete. The force g** 
therefore increases uniformly from 0 during the first unit of time 
1, ; and if then remaining constant with its acquired value during 
the second unit of time 1}, it will generate some definite number m 
of times the amount of force g"* that was generated by it during 
the equal time 1; of its own increase or growth; that is, if g"”, 
with a uniformly increasing energy, has generated 1g” in 1,, then 
with its ultimate energy remaining constant, it will generate mg** 
during 1{. Then g* has increased from 0 to the value mg" dur- 
ing the time 1; ; and during this time 1, of its increase, it has gen- 
erated the mth part as much as will be its effect as a constant gen- 
erator during the equal time 1}. 

4. As og" increases uniformly, its value at the expiration of the 


first semi-unit }’.1; of time will be < pg”; with this value remain- 
. . m . . . 
ing constant, it would generate 3 gy” in a unit of time, and conse- 


quently it does generate a a in the second semi-unit }”.1, of 


time, the mth part of which amount is } g"* the effect of aT 


during the time }’.1; of its own genesis. During the second semi- 

unit 3”.1, of the first unit I; of time, a second equal increment 

+? is generated by the primitive generator 1 g”, and this incre- 

ment likewise generates } g”* during the time of its own genesis. 

The sum of these effects, estimated in and for the first unit of time, is 

conditioned to be unity; hence the equation G ++ +) “ig. 
In the equations 
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vd L + -. 1 —e 1 ; 
gr +igr =1¢9", 
m gi a > gz — m pg”, 


} oe +79" \ lg 
+ 495" 

the terms of the left-hand member of the first are the constant 
equivalents of the corresponding varying terms of the second, and 
those of the third exhibit the effects generated by their correspond- 
ents of the second, the measures of these effects being confined to 
what shall abide throughout in the first unit of time. The third 
equation gives m= 2, which value converts the immediately pre- 
ceding one into 2g" + 3g"" = 2q9"", and proves that when a 
force increases uniformly from 0 during a given time, and then 
remains constant during an equal time, its effect during the second 
interval will be twice that during the first interval. Thus the succes- 
sive and synchronous unit measures of a force of the second rank (from 
its constant generator) are mutually convertible by the factor 2 

5. During the time 1,, the entire force g** increases from 0 in 
duplicate ratio; and consequently its effect in the time 1}, with its 
acquired or ultimate value in 1, remaining constant, will be some 
number m’ of times its effect in the time 1; ; this ultimate value of 
g”* is made up of the sum of the ultimate values of the partial 
forces of which m’ g"~ is constituted, and therefore the transition 
from the first to the second of the following equations must be shown. 


2-1 +7 L=1,; 
+ gr’? +? 2 "iis 


iis pole 


= “9 +2 : ‘ 
=m g”. 
+ oa yi 
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The first and third terms of the left-hand members correspond as 
constant to variable as in the preceding case, but this remark does 
not directly apply to the second terms. 

n—2 


The force “gt would generate “9 ~ in a unit of time, and 


therefore does generate 9 in the time }”.1;, the m’th part of 
which is } g"~* the amount it has generated during the a 4.1, of 


its own genesis, and is likewise the amount generated by = — “gr? in i 
the time }”.1, of its own genesis. 


m' . 2 : m! aut 2 ‘ ‘ 
The force 27g" would generate 27 *~ in a unit of time, or 


™m . . . . m' 
*s gp” in a semi-unit of time; but whereas the forces 7 gj* and 


n—2 


“93 


therefore have the value of their successive effect divided by m’ to 


each increase in m’plicate ratio during their genesis, and 


° m' . ° 
get that of their synchronous effect, the force 2+ g*~ increases in 


duplicate ratio from 0 to this, its ultimate value, during the time 
1”. 1,, being itself generated by the constant 3 gj in _ time, so 


that the preceding result must be divided by 2 to give 2° ; mg as 


the amount generated by 2 “9 "2 during its own genesis in the 
time }".1). 

As the result in and for the time 1, must be unity, the collected 

. . m! m' pa sa 
effects constitute the equation (4 Ticts t+ 1) gf" =: ig’, 
which gives m’ = 3, and converts the last preceding equation into 
Vu +P =E; 
r gi? +2.29 Yate 
+ ig 

Thus the successive and synchronous measures of a force of the 


third rank are mutually convertible by the factor 3. 


[To be Continued.] 





Mathematicn Monthly DMotices, 


Résumé de Legons de Géométrie Analytique et de Calcul Infinitésimal, Comprenant sur la Trigo- 
nométrie, sur l’Expression des Lieux Géométriques par leurs Equations, sur le Calcul différen- 
tial et sur les Calcul intégral, l’Exposition des Connaissances nécessaires aux Ingénieurs pour 
l'Intelligence de la Mécanique rationnelle, de ’Hydraulique et de la Théorie dynamique des 
Machines. Par J. B. BELANGER, Ingénieur en Chef des Ponts et Chaussées, Professeur de 
Mécanique 4 l’Ecole impériale Polytechnique et & l’Ecole Centrale des Arts et Manufactures. 
Seconde Edition. Paris: Mallet-Bachelier. 1859. pp. 295. Tigr. 104. 

To this full title-page but little need be addéd to give a good idea of the work before us. It 
is simply intended to supply all the elementary knowledge in Trigonometry, Analytic Geome- 
try, and the Calculus, which the student requires to read the course of rational mechanics as 
taught in the French schools of engineering. The subjects are clearly treated, and the only 
peculiarity we notice is, that the subject of Trigonometry is made to depend upon the theory 
of projections. 

Theorie des Fonctions doublement Périodiques et, en particulier des Fonctions Elliptiques. Par 
M. Briort et M. Bocuret. Paris: Mallet-Bachelier. 1859. pp. 342. 

The subjects discussed in this book are sufficiently indicated by the title. The method of dis- 
cussion, which, in fact, involves a completely new “theory of functions,” is one, probably, 
almost wholly unknown to American students. The authors have developed and extended the 
theory of imaginaries named by the illustrious Caucny “les quantités gcometriques ;” of which 
a full discussion may be found in his “ Exzercices d’ Analyse et de Physique Mathématique,” Tome 
IV.; and of which some application is made by M. V. Puisevx in his “ Recherches sur les 
Fonctions Algébriques,” in LiovuviLiE’s “ Journal de Mathématiques,” Tome XV., p. 365. This 
view of  — 1 is founded on the theories of ARGAND, Mourey, ete. CAucnHy’s ‘ geometric 
quantity,” which he denotes by r; is algebraically expressed by x +- y ¥ — 1 =r (cos 6 + sin 
6.¥ —1)=—re’v—, and these quantities may be added, multiplied, ete. just as coplanar qua- 
ternions would be. The modulus r corresponds to the tensor, and the argument 6 to the angle 
of the quaternion. (See p. 133 of the present volume of the Monthly, equation (34).) We 
have no doubt that this book, especially if read with the two articles we have cited, presents an 
excellent opportunity to form an acquaintance with the recent progress of the higher branches 
of analysis among French mathematicians, just as SALMoN’s books and Boo.e’s “ Differential 
Equations” (heretofore noticed in the Monthly) do for the widely different paths of discovery 
pursued of late, more especially by British investigators. We scarcely need add, that the 
Elliptic Transcendants appear here in a totally different dress from that given them by their 
first great expounder, LEGENDRE; or even in the refined analysis of ABEL, although, as with 
the latter, the inverse function forms the base of the investigations. A second volume is prom- 
ised, to contain the requisite tables, with practical applications, ete. — B. 

Legons sur les Coérdonnées Curvilignes et leurs diverses Applications. Par G. Lamé. Paris: 
Mallet-Bachelier. 1859. pp. 368. 


In some of his other books, the author has introduced, to a greater or less extent, the use of 
these peculiar codrdinates invented by himself. If we conceive a family of similar ellipsoids 
depending on the variable parameter a, such that when a varies we pass from one ellipsoid to 
the next, ete.; and in the same way a family of one-sheeted hyperboloids depending on a par- 
ameter 8, and one of two-sheeted hyperboloids depending on y; then a, 8, and y will be cur- 
vilinear codrdinates of the common intersection-points of these three surfaces. This and similar 
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systems have been found convenient, if not necessary, in many physical investigations, especi- 
ally those involving the consideration of level surfaces, isothermal surfaces, ete. The present 
volume is designed to explain in their most general form the properties of such systems, with 
sufficient applications to the “ equations of motion,” the properties of heat, elasticity, ete., to 
make their use familiar to the student. No one who wishes to keep himself informed on all 
valuable advances in recent science should be inattentive to these investigations of Lam&. — B. 

Tracts, Mathematical and Physical. By Henry Lorp Brovueuam, LL. D., F. R. S., Mem- 
ber of the National Institute of France, Royal Academy of Naples, Chancellor of the Uni- 
versity of Edinburgh. London and Glasgow: Richard Griffin & Co. 1860. 8vo. pp. 304. 

The distinguished author’s dedication, ‘To the University of Edinburgh, these tracts, begun 
while its Pupil, finished when its Head, are inscribed by the Author, in grateful remembrance 
of benefits conferred of old, and honors of late bestowed,” suggest the long period (62 years) 
within which these tracts were written. Their titles will give the best general idea of their 
character: General Theorems, chiefly Porisms in the Higher Geometry; KEPLEr’s Problem; 
Dynamical Principle, — Calculus of Partial Differences, — Problem of Three Bodies; Greek 
Geometry, Ancient Analysis, Porisms; Paradoxes imputed to the Integral Calculus; Architec- 
ture of Cells of Bees ; Experiments and Investigations on Light and Colors; Inquiries, Analyt- 
ical and Experimental, on Light; On Forces of Attraction to Several Centres; Meteoric 
Stones; Central Forces, and Law of the Universe Analytically Investigated; Attraction of 
Bodies, or Spherical and Non-spherical Surfaces Analytically treated ; Sir Isaac Newton, — 
Grantham Address; Notes. These Essays possess a peculiar value for the student of mathe- 
matics and physics; and even those profoundly versed in the subjects of which they treat will 
not find them devoid of interest. 





Chitorial Stems. 







Tue following ladies and gentlemen have sent us solutions of the Prize problems in the 
February number of the Monthly : — 
Harriet S. HAzeEtTINneE, Worcester, Mass., Probs. I., II. 
AMANDA M. Bennett, Saline, Washtenaw Co., Mich., Probs. I., II. 
T. E. Tower, Amherst College, Probs. I., II., III., IV., V. 
D. G. Bineuam, Ellicotteville, N. Y., Probs. I., II. 
M. K. Bosworth, Marietta College, Ohio, Probs. I., IL, V. 
- Cartos, West Point, N. Y., Prob. I. 
James F. Roserson, Indiana University, Bloomington, Probs. II., IV. 
GeorcE B. Hicks, Cleveland, Ohio, Probs. III., 1V., V. 
J. Kenprick Upton, New London Institute, N. H., Probs. I., II. 
Davin Trowsriner, Perry City, N. Y., Probs. I., IL., IL, IV., V. 
W. H. Spencer and C. Y. Batpwin, Madison University Grammar School, each Prob. I. 
Cuartes H. ANDREWS, . Prob. I. 
H. C. Corey, Exeter, N. H., Probs. I., II. 
Asner B. Evans, Madison University, Hamilton, N. Y., Probs. III, IV., V. 
Gustavus FRANKENSTEIN, Springfield, Ohio, Prob. IV. 
Frank N, DEVEREUX, Boston, Mass., Prob. II. 
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riers, & Co. $6.00 per annum, post-paid. Wronski. 3 vols. 8vo. To be continued in monthly Livraisons. 6.00 
RANKINE. Manual of Applied vee ° ° ‘ . ° - 2.00} NavreR. (Ketten) Hingbriichen. 4to, . ° ° ° ° 5.00 
| SALMON. Conic Sections . e ‘ Z . 2 : 3.50 | OLIVIER. ‘Théorie Géométrique des Engrenages. 4to. Hf. mor. 3.75 
— Higher Plane Curves . ° ° ° ‘ ° ‘ . 3.50 Develop; nts de Géométrie Descriptive. 2 vols. 4to, 

— Higher Algebra ° ° ° Pe 1.80 | iif. —_ ° . 9.00 
| Solutions of the Cambridge Problems. 1848 - 1851. Ferrers and Jack- | Jomplément de “Géométrie Descriptive. 2 vols, 4to. 9.00 

| son. 8vo. . . . . . . . . re | ene: anon de Géométrie Descriptive, Theorique, et Ap- 
— —* 1854. Walton and McKenzie. pliquée. 2vols. 4to. Hf. mor. . ; - 9.00 

8vo. ° ° ° . . 2.50 | —— Application de la Géométrie Descriptive. 2 vols. 4to. 10.00 

—-- 1x 7. Campion ‘and w alton. 8va. 2.50 —— Cours de Géometrie Dese —— 2 vols, 4to, Hf. mor, 10.00 | 
Senate lense Riders. Jamieson. PoInsoT. Eléments de Statique. 8vo. Hf. ef. ° 2.50 

8vo 3.25 | Poisson. Mécanique. 2 vols. 8vo. ‘ p F 6.00 
| SroTTiswooDE. Elementary Theorems relating to Determinants, PONCELET et LESBROS, Experiences Hydrauliques. 4to. Hf. mor. 4.00 

Ato. ° ° ° . ° - 150] PONTECOULANT. Systéme du Monde. 4 vols. 8vo. Hf. ef. 16.00 
| Tare. E ises on Mechani 2, with Key. 2 vols. ‘ ; ° 1.62 POUILLET. Eléments de Physique Experimentale. 3 vols. 8vo. 

Mechanical Philosophy. 8vo. 3.2, lif. c 7.59 
Materials. 8vo. . e ° ° ‘ ‘ . 1.75 | SERRET. Cours a Algébre: supérieure. 8vo. he. cf. 3.50 
TATE and STEEL. Dynamics. 8vo. « ° ° . ° - 3.00 | Eléments d’Arithmétique. 8vo. Hf. ef. . ° ° 1.50 
TODHUNTER. Analytical Statics. Post 8ve. . . . . . 3.00 | TERQUEM. Nouvelles Annales de Mathématiques. Monthly. Per 
—————— Differential and Integral Calculus. 2 vols. Post 8vo. 6.00 | annum ° . ° ° . ° ° ° ° . ° 4.00 | 
| WALTON. Problems illustrative of Plane Coérdinato reread 8vo. 48) |—————-_ Nouvelles Annales de Mathématiques, 1856-7. 2 vols. 
— Mechanical Problems. 8vo. - 5.50 | _)) Sr Sees ea eee eee 
— Problems :n Hydrostatics and Hy drodynamics. “Bvo. . 3.00 | —_—-———_ Nouvelles Annales de Mathématiques. Tomes VIII. & 
|= __On the Differential Calculus. 8vo. . ° - 3.25 | XVII. Corresponding to the Years 1849-1859. 10 vols. Hf. ef. 
WALTON and MCKENZIE. Solutions of the Cambridge P Probl | Bulletin Bibliographie, d’Histoire, et do —— 

1854. 8vo. $3.25. Do. 1857. . . . 9.50 | Mathématiques. 8vo. cf, « ° ° + 3.00 
———_——_ Problems in Elementary Mechanics. 8vo. . . 3.09 | TRESCA. Géométrie Descriptive. 8vo. Hf. mor. . 3.00 
Waup. Algebraic Geometry. 8vo. Hf. ef. ieee -hand.) -  « 150|VERMULST. Traité élémentairo des Fonctions Elliptiques. 8vo, 
WHEWELL. Analytic Statics. 8vo. ° ° ‘ 2.25 | HY. ef. : . - 8.50 
WILson. Dynamics. 8vo. . 3 a ‘ . ° ‘ . 2.87| VIEILLE. Cours complémentaire ‘d’ Analyse et de Mécanique. 8vo | 
Woououse. Differential Calculus a a ae ee 39 | mee e 8s Oe + we el . 2.50 











| 
| 
} 
} 


| 





| 
| 
| 
| 


| 
} 


| 
} 
| 





| D’AUBUISSON. ° ‘Treatise on Hydraulics. Translated by Joseph Len- —— On Levelling. 8vo. ° ° . 


| DOBSON. On Foundations and Concrete Works ° . 2 03} Générale des Ombres, la Perspective Lineaire, la Théorie Géné- 


SCIENTIFIC BOOKS. 





ENGINEERING, ASTRONOMY, &c. 


ADHEMAR. Le Traité des Ponts biais. 8vo, et Atlas in fol. . . $8.00} HANN and GENNER. Onthe Steam-Engine. 8vo. . ° e $2.75 
Annals of the Observatory of Harvard College. 3parts,each . - 400} HART. On Oblique Arches. 4to. . ° 2.40 
Annales de l’Observatorie Imperial de Paris. Par Le Verrier. 3 vols. HASKOLL. Railway Construction, from the setting ‘out of the centre 
in 4to. hf. cf. . e ° ° e ° - 24.00 line to the completion of the work. 2vols. Royal 8vo. Plates. 15.00 

ARAGO. Astronomie. 4 vols. 8vo. hf. mor. ° e . 12.00) Hencx. Fieldbook for Engineers. 18mo. ° » ° 
———. Notices Biographiques. 3 vols. 8vo. hf. mor... - 9.00| HERSCHEL. Outlines of Astronomy. Fifth edition. 8vo. ° 
—— Notices Scientifiques. 4 vols. 8vo. hf. mor. . . 12.00; HIND. Examples in the Differential Calculus. 8vo. Second- hand. 
——— Mémoires Scientifiques. Vol. 1. 8vo. hf. mor. . . 300! HuGHES. Treatise on Gas-Works . —— ° 

—— Voyages. 8vo.hf.mor, . «© «© «+6 «© «© 3.00 | HYMER. Elements of Astronomy. 8vo. ° 
ARMSTRONG. Steam Boilers ° . .30| JAMIN. Cours de Physique, de l’Ecole Polytechnique. 8vo. 
BAKER. ‘Treatise on ‘Land Surveying and Engineering ° .60| LATHAM. Construction of Wrought-Iron Bridges. Embracing the 
BARLOW. On Materials and Construction. 8vo. ° 4.80 Practical Application of the Principles of Mechanics to Wrought- 
Biot. Refractions Atmospheriques. 4to. ‘ 1.25 Iron Girder-Work. With numerous detail Plates. 8vo. 
BLACK. Iron Highways from London to Edinburgh, &e. . 1:00 | | LAW. Civil Engineering ° ° . . . 
BourRNeE. Treatise on the Steam-Engine. 4to. . . ° 6.00 Constructing and Repairing Roads ° ° 
Bow. Treatise on Bracing. 8vo. . -12; LoupoN. Cyclopedia of Architecture. 8vo, . ° 
BRANDE. Dictionary of Science, Literature, oar “Art. 8vo. ° . 7.50 | MAHAN. Civil Engineering. 8vo. . 
BRETON. Traité du Nivellement. 8vo. os .50 | MAXWELL, J.C. On the Stability of the Motion of Saturn’s Rings. 
Buck. Oblique Arches of Bridges. 4to. . ; 4to. paper . a * 
Builder, The. A Monthly Magazine for ‘Architects. Per annum ' MOSELY. Mechanics of Engineering. 8v Os ° ° . 
BURGOYNE. Blasting and Quarrying Stone . ° ° ° a MULLER. Physics and Meteorology. 8vo. . . 
BURNELL. Treatise on Limes and Cements e ° ° .30| NEVILLE. Hydraulic Formule. 8vo. . e 
Bury. Rudimentary Treatise on Architecture ° ° ° 5| NIicoL. Cyclopedia of the Physical Sciences. 8vo. 
Civil Engineer and Architect’s Journal. Monthly. 4to. London. PRALY. Construction des Voutes biaises. 8vo. hf. cf. . 

Per: annum, post-paid ° ° ° A REGNAULT. Manuel des Aspirants au Grade d’Ingénieur des Ponts 
Cuark. Britannia and Conw ay Tubular B ridges. 2 vols. 8vo, - et Chaussées. Partie théorique et Partie pratique. 4 vols. 
Atlas, folio . ° ° ° ° ° 3.5 8vo. hf. cf. ° ° ° 
CLEGG. Architecture of Machinery. Ato. . RBLING. Memoir of the Niagara Fails and International S 

Cresy. On Bridge Building, and Equilibrium of Vaults and Arches. sion Bridge. 8vo. . ° 
Folio ° e ° ° ° ° - 10.00| SEWELL. Treatise on Steam and Locomotiv es. 3 ‘vols. . 
Cyclopedia of Engineering. 8vo. ° x Simms. On the Use of Instruments. 8vo. . 





nett. 8vo. SMITH. Linear Drawing. 8vo. ° e ° 
DE LA River. Traité d’Electricité théorique et appliquée. 3 vols. ——_—— Topographical Drawing. 8vo. 
8vo. hf. mor. . - 9 SONNET. Premiers Eléments de Mécanique Appliquée. 12mo. hf. ef. 
—_— Treatise on Electricity, i in T heory and Practice. 3 STEVENSON. Treatise on Lighthouses . . . . . 
vols. 8vo, . - SWINDELL. Well Digging and Boring ° oak 
DEMPSEY. ‘Treatise on Drainage and Sew erage of Towns and TREDGOLD. Strength of Materials. Edited by Hodgkinson. 2 vols. 7.50 | 
Buildings ; .45| Ure. Dictionary of Arts, Manufactures, and Mines. 2vols. 8vo. 5.00 
‘Treatise on Drainage and Sew erage of Districts and Lands .30| VALLEE. Traité de la Science du Desin. Contenant la Théorie 





On Masonry and Stonecutting . ° ° ° ° ° 6 rale des Images d’Optique et le Perspective Aérienne appliquée 
—— ‘OnBricksand Tiles . ° ° ° ° ° 3 Ps an Lavis, pour faire suite a la enireer! Descriptive. In 4to, 
Emy. Traité de la Cliarpenterie. 2 vols. 4to, et Atlas in fol. hf. mor. 25.00 et Atlas de 56 pl. Hf.mor.  . ° ie}; 
FAIRBAIRN. On the Application of Cast and —— Iron to Build- VicaT. On Cements. Translated by Captain § Smith 
ing Purposes, 8vo. ° . . - 3.50 Warr. Dynamics. Construction of Machinery. 8vo. . 
ee Useful Information for Engineers. * Bvo. ° 3.25 | WIESBACH. Mechanics. 2 vols. 8vo. 
FERGUSON. Handbook of Architecture. 2 vols. 8vo. hf. cf. ° . 12.00| WILLIAMS. Practical Geodesy. Post8vo. . ° 
GANOT. ‘Traité elémentaire de Physique. I2mo. . . 1.75 | WILME. Handbook for Mapping, es Ato. plain, '§ ers 
Physique 4 Pusage des Gens du Monde. 308 magnifiques colored ° ° 
Vignettes. Hf. cf. ° ° ° ° - 200) Wiison. Dynamics 8vo . . ° 
| GARBETT. Principles of Design i in Architecture i. . .. .60| WoLrer. Tabule Reductionum “Observationum Astronomicarum. 
| Gauss. Méthode des Moindres Carrés. 8vo. hf. cf. ° e e 1.62 | 8vo. 
GAYFFIERS. Manuel des Ponts et Chaussées. 2 vols. 18mo. hf. cf. 3.00 | Woop. Practical Treatise on Railroads. * 8v0. hf. mor. 
GILLESPIE. Land Surveying. 8vo. e e ° ° ° . 2.00| WoOLHOUSE. Weights and Measures of all Nations e 
————_ Roads. 8vo, . ° . ° -,” a ° - 1.25) WorTHEN. Appleton’s Handbook of DrawMg. 8vo. ° . 
GODFRAY. The Lunar Theory. 8vo. ° ° ° ° 2) YVON VILLARCEAU. Etablissement des Arches de Pont. 4to. hf. 
GRANT. History of Physical Astronomy. 8vo. . ° ° ° - 4.75) mor. ‘ ; ° ° ° . ® : * 
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MATHEMATICAL BOOKS RECENTLY RECEIVED. 


| AtRY. Gravitation, 2d hand. 12mo. ‘ e » ‘ ‘ . 2.25 LARDNER. Elements of Euclid. 5th Edition. 2d hand. 8vo. . 1.50 


Trigonometry. 12mo. ° ° ° ° ° © 5 | . Differential and Integral Caleulus. Svo, 2d hand - 2.00) 


|; ———»_~- Mathematical Tracts. 2d hand. 8vo. 2.00 | LEYBOURN. Mathematical Questions with Solutions. 4 vols. 8vo. 
| BourDAIS, Traité Pratique de la Resistance des Matériaux. 8vo. hi. ef. 2.75 | 2d hand ‘ 
| BRESSE. Cours de Mécanique Appliquée. 8vo. hf.cf.  . . . LUNN. Treatise on Motion. Bvo. 


. 7 . . . 


| BRIOT ET Bovqu™'t. Théorie des Fonctions Doublement Périodi- | Mathematical Register ; or, Diarian Repository. 4to. 2d hand. 





ques et en particulier des Fonctions Elliptiques. 8vo, hf.cf. . 5 | Mathematician (The). Dey by Davies, Rutherford, and Fenw ick. 
| BRoUGHAM (LORD). Tracts, Mathematical and Physical. 8vo. 2.25 3vols. 8vo. hf. ° ° e & 
| Cambridge Problems. From 1801 to 1820. 2dhand. 8vo. ° - 1.00) MEIssas. Exécution tos Chemins de Fer. *}2mo. hf. ef. ° é 3.00 
| CONSOLIN, Manuel du Voilier. 8vo. paper . 3.50 | MoIGNo. Lecons de Calcul Differential. Vol. I. Hf. cf. Scarce. 9.00) 
| DE MORGAN. Explanation of the Gnomic Projection of the Sphere. MOSELEY. Hydrostatics and Hydrodynamics. 8vo. 2d hand. Scarce. 4.00 | 
8vo. Qdhand . ° 1.00 | O’BRIEN. Plane Co-ordinate Geometry. 8vo. 2d hand ° ° 50 | 
| Diarian Miscellany, Mathematical and Poetical, by “Hutton. 5 vols, | Poisson. ‘raité de Mécanique. 2 vols. 8vo. is bd. 2d hand - 5.00 
12mo. cf. Qdhand . . 4.00 | POTTER. Physical Optics. 2 parts. 8vo. ‘ e - Each 2.25 
| Lady and Gentleman’s Diary, Poetical and Mathematical, for 1860 - 40|/————._ Treatise on Hydrostatics. 8vo. e P . - 2.25} 
| LAME. Lecons sur les Co ecseantes Curvilignes et leurs diverses STEVENSON. Algebraic Equations. 8vo. 2d hand ° ° 1.00 
Applications. Svo. bfcfi 2. . © «© «© © © o« 2% } 
| 


XP Orders for the Importation of English, French, and German Books will be promptly executed, and at moderate prices. Early copies of all the 
new mathematical books published in England and France will be received as soon as published. 


BOOKS FOR PUBLIC LIBRARIES IMPORTED FREE OF DUTY. 


SEVER AND FRANCIS, 
Booksellers to the University, Cambridge. 
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PREPARE FOR THE GREAT POLITICAL CAMPAIGN OF 1860. 





INDUCEMENTS 


TO CLUBS. 





NOW IS THE TIME TO SUBSCRIBE. 





Tae Trisuxe —now more than eighteen years old, and hav- 
ing over a quarter of a million subscribers, or constant purchas- 
ers, diffused through every State and Territory of our Union — 
will continue in essence what it has been, — the earnest champion 
of Liberty, Progress, and of whatever will conduce to our national 
growth in Virtue, Industry, Knowledge, and Prosperity. 


THE NEW YORK DAILY TRIBUNE 


is printed on a large imperial sheet, and published every morning 
and evening (Sundays excepted). It contains Editorials on the 
topics of the times, employing a large corps of the best newspaper 
writers of the day; Domestic and Foreign Correspondence ; Pro- 
ceedings of Congress ; Reports of Lectures ; City News; Cattle, 
Horse, and Produce Markets ; Reviews of Books ; Literary In- 
telligence ; Papers on Mechanics and the Arts, Cookery, &c., &c. 
We strive to make THE TRIBUNE a newspaper to meet the 
wants of the public, — its Telegraphic news alone costing over 
$15,000 per annum. 
TERMS: 

THE DAILY TRIBUNE is mailed to Subscribers at $6 per 

annum, in advance; $3 for six months. 


THE NEW YORK SEMI-WEEKLY TRIBUNE 


is published every TuEspay and Fripay, and contains all the 
Editorials of the Daily, with the Cattle, Horse, and General 
Markets, reliably reported expressly for THE TRIBUNE ; 
Notices of New Inventions, Foreign and Domestic Correspond- 
ence, Articles on Cookery ; and during the Sessions of Congress 
‘it contains a summary of Congressional doings, with the more 
important speeches. We shall, as heretofore, make THE SEMI- 
WEEKLY TRIBUNE a Literary, as well as a Political News- 
paper, and we are determined that it shall remain in the front 
rank of family papers. 








TERMS: 
One Copy, oneyear, - - - - 


Two Copies, one year, -  - : : 
Five Copies, one year, - - . 
Ten Copies, to one address, _— - - . 20 00 
Any person sending us a club of twenty, or over, will be en- 
titled to an extra copy. For a club of forty, we will send The 
Daily Tribune one year. 


THE NEW YORK WEEKLY TRIBUNE, 


a large eight-page paper for the country, is published every 
SatuRDAyY, and contains Editorials on the important topics of 
the times, the news of the week, interesting correspondence from 
all parts of the world, the New York Cattle, Horse, and Produce 
Markets, interesting and reliable Political, Mechanical, and 
Agricultural articles, Papers on Cookery, &c., &c. 

We shall, during this year, as hitherto, constantly labor to im- 
prove the quality of the instructive entertainment afforded by 
THE WEEKLY TRIBUNE, which, we intend, shall continue 
to be the best Family Weekly Newspaper published in the world. 
We consider the Cattle Market Reports alone richly worth, to 
cattle raisers, a year’s subscription price. 

TERMS: 
One Copy, one year, - - 
Three Copies, one year, - = - 
Five Copies, one year, - - 
Ten Copies, one year, - - - 
Twenty Copies, to one address, - 
Twenty Copies, to address of each Subscriber, 24 00 

Any person sending us a club of Twenty, or more, will be en- 
titled to an extra copy. For a club of Forty, we will send THE 
SEMI-WEEKLY TRIBUNE; and for.» club of One Hundred, 
THE DAILY TRIBUNE will be sent gratis. 


Subscriptions may commence at any time. 
cash, in advance. All letters to be addressed to 


$3 00 
5 00 
Ak 25 


Terms always 


HORACE GREELEY & CO., 
Tribune Buildings, Nassau Street, 


NEW YORK. 














PUBLISHED BY A. S. BARNES AND BURR, 
NEW YORK. 


School Geacher's Pibrary. 


Tue School Teacher’s Library has been long and favorably known to the teachers of the United States as comprising most valuable 
works upon the science of Teaching. The volumes composing it are mostly the result of the experience of men whose lives have been 
devoted to the cause of education, and whose noblest legacy hereafter will be these works. Page and Barnard, Northend and Davies, are 
names already familiar throughout the profession, and many a one whose privilege it is to teach has cause to be thankful for the untold 
benefit derived from the maxims laid down by these eminent educators. Every teacher should own this library, and none should consider 





themselves thoroughly competent till they have availed themselves of the counsels of its volumes. 


1. Theory and Practice of Teachings or, the Motives and 
Methods of Good School-Keeping. By Davin Pace, A.M., 
late Principal of the State Normal School, New York. To 
which is added a Biography of the Author. 349 pp. 12mo. 
Cloth. Price, $1.00. 

This truly noble work is now passing through its twenty-fifth edition. 

It is a book which no teacher can afford to neglect. It contains invaluable 


9 


eA 


truths and counsels to all whose aim it is to stand upon the heights of the | 


profession. They have originated in the convictions derived from the 
realities of the school-room during some twenty years of actual service 
as a teacher. 


2. The Teacher and the Parent. A Treatise upon Common 
School Education, containing Practical Suggestions to Teachers 
and Parents. By CHARLES NorTHEND, x M., late, and for 
many years, Principal of the Epes School, Salem. Now Super- 
intendent of the Public School, Reeve, Mass. 327 pp. 12mo. 
Cloth. Price, $ 1.00. 


In the preparation of this volume it has been the author’s aim to furnish 
for teachers a work that should at once lead them to view their calling in 
its true light, stimulate them to fidelity, and furnish them with such plain, 
practical suggestions as might prove valuable to them in the performance of 
their important and arduous duties. In the execution of his design, he has 
been free to make extracts from the writings of others, when he has found 
their views in accordance with his own. In all such cases he has made the 
proper acknowledgment ; and it is believed that the quotations he has made 
will not diminish the value of the work. 


3. American Education: Its Principles and Elements. By 
Epwarp D. MANSFIELD, Author of Political Grammar, etc. 
830 pp. 12mo. Cloth. Price, $1.00. 


This work is suggestive of principles, and not intended to point out a 
course of studies. Its aim is to excite attention to what should be the 
elements of an American education ; or, in other words, what are the ideas 
connected with a Republican and Christian Education, in this period of 
rapid development. The author wished to turn the thoughts of those en- 
gaged in the direction of youth to the fact, that it was the entire soul, in all 
its faculties, which needed education, and not any one of its talents; and 
that this was a need especially of our country and times. ‘To do this, 
requires a complete discipline of mind and an analysis of society. 


4. American Institutions and their Influence. 
DE TOCQUEVILLE. With Notes by Hon. 
460 pp. 12mo. Cloth. Price, $1.00. 
‘This book is the first part of De Tocqueville’s larger work on the Re- 

public of America, and is one of the most valuable treatises on American 

politics that has ever been issued, and should be in every library in the land. 


By ALEXIS 
Joun C. SPENCER. 


The views of a liberal-minded and enlightened European statesman upon | 


the working of our country’s social and political establishments are worthy 
of attentive perusal at all times ; those of a man like De Tocqueville had a 
higher intrinsic value from the fact of his residence among the people he 


— and his after-position as part of the republican government of 
rance. 


5. Logic of Mathematics. The Logic and Utility of Mathe- 
matics, with the best Methods of Instruction, explained and 
illustrated. By Cartes Davies, LL.D. 375 pp. 12mo. 
Cloth. Price, $1.00. 
This work is not intended as a treatise on any special branch of mathe- 

matical science, and therefore demands for its full appreciation a general 

acquaintance with the leading methods and routine of mathematical in- 


vestigation. It is an elaborate and lucid exposition of the principles which | 


lie at the foundation of pure Mathematics, and a highly ingenious applica- 
tion of their results to the development of the essential idea of Arithmetic, 
Geometry, Algebra, Analytic Geometry, and the Differential and Integral 
Calculus. The work is preceded by a general view of the subject of Logic, 
mainly drawn from the writings of Archbishop Whately and Mr. Mill, and 
closes with an essay on the utility of Mathematics. 





16. The Means and Ends of Universal Education. By 
IrA Maruew, A.M., Superintendent of Public Instruction of 
the State of Michigan. 474 pp. 12mo. Cloth. Price, $1.00. 
The author, in his present effort, has sought to awaken a deeper inter- 

| est with all classes of the community in behalf of universal education, and 

to inspire confidence in the redeeming power of improved Common Schools, 
which constitute the only reliable instrumentality for the proper training of 
the rising generation. 

ly, School Amusements 3 or, How to make the School Interest- 

ing. Embracing simple Rules for Military and Gymnastic Ex- 

ercises, and Hints upon the General Management of the School- 
room. With Engravings. By N. W. TayLtor Roor. 225 pp. 
| 12mo. Cloth. Price, $1.00. 

This work has originated in the acknowledged principle that improve- 
ment of the mind is the sure attendant of that of the body. It contains 
practical instruction to teachers in what way so to combine pleasure with 
profit, as to render them mutually subservient, each to the other. The 
book is commended to all those who take an interest in the real well- 
doing of their pupils, with the certainty that it cannot fail to please them. 


8. Institute Lectures on Mental and Moral Culture. By 
SamueL P. Bares, Superintendent of Public Instruction in 
Crawford County, Pa. 319 pp. 12mo. Cloth. Price, $1.00. 


9. The Normals or, Methods of teaching the Common Branches, 
Orthoepy, Gehegaier, Grammar, Geography, Arithmetic, and 
Elocution, including the Outlines, Technicalities, Explanations, 

| Demonstrations, Definitions, and Methods, introductory and pe- 

culiar to each Branch. By ALFRED HoLsrook, Principal of 
the Southwest Normal School, Lebanon, Ohio. 456 pp. 12mo. 
Cloth. Price, $1.00. 
Multitudes of growing teachers spend money by tens and hundreds 
every year in visiting schools, that by witnessing the operations of teachers 
| of acknowledged ability they may improve or remodel their own systems. | 
| This volume is designed to take a working school on a visit to teachers. It 
presents to its readers in succession classes in the several grades of the 
| common branches in actual operation, and the teachers pursuing such 
| methods as have proved abundantly successful with large numbers who 


have tried them. 


10. History and Progress of Education, from the Earliest 
Times to the Present. Intended as a Manual for Teachers and 
Students. By Pnitosrsiivs. With an Introduction by HENRY | 

Barnarp, LL.D., Chancellor of the University of Wisconsin. 
310 pp. 12mo. Cloth. Price, $1.00. 





| 11. The Higher 
Dwicut. 


Christian Education. 


By Bengamin. W. 
347 pp. 12mo. Cloth. 


Price, $1.00. 
12. School Architecture 3 or, Contributions to the Improvement 
of School-Houses in the United States. By Hon. Henry Bar- 
NARD, LL. D., late Superintendent of Common Schools in Con- 
necticut, now Chancellor of the University of Wisconsin. 464 
| pp. 8vo. Cloth. Price, $2.00. 


Normal Schools and other Institutions. Agencies and | 
Means designed for the Professional Education of Teachers. | 
| Part I. United States and British Provinces. Part II. Europe. | 
By Hon. Henry BarnarpD, LL.D. 435 pp. 8vo. Price, $2.00. 
This is a very interesting history of the rise and progress of the system 

| of Normal Schools. It will be found valuable, not only for the important facts 

| it states, but for the many excellent principles and suggestions laid down. 


~~ American Normal Schools3 or, Proceedings of the First | 


13. 


American Normal School Convention, held in Trenton, New | 
Jersey, 1859. . Price, 75 cents. 
































A. S. BARNES AND BURR, 


51 and 53 JOHN STREET, NEW YORK, 


PUBLISHERS OF THE 


Mational Series of Standard School-Dooks. 





THESE works are prepared by the best educators in the country, and designed with special reference to the thorough Education 
of the Youth of our land. Great care has been taken to exclude sectional or sectarian matter, so that the series is regarded as truly 
the NATIONAL SCHOOL SERIES. The favor which these books have received from all parts of the United States warrants 
the Publishers in calling upon their friends to examine each of the works comprising this series (provided that they have not already 
done so), with a view of making them their Stanparp Text-Booxs. The following is a part of the series : — 

The National Series of Arithmetics and “TI keep it near me as a valuable book of reference, accurate 
Mathematics, By Prof. Caartes Davies, LL.D., in facts and dates.” It was also highly recommended by 
formerly of the United States Military Academy, and now Henry Clay, and many other of our most illustrious States- 
of Columbia College. (The standard of New York, Balti- men and Educators.) 
aan cn —" Buffalo, Rochester, Milwaukee, and/ mune National Series of School Readers and 

; Spellers. By Ricuarp G. Parker and James M. 

The National Series of Geographies. By James Watson. Recommended wherever they are known as the 
MonreitH and Francis McNatiy. (The standard of most beautiful and the most practical Readers and Spellers 
New Orleans, New York, Buffalo, Milwaukee, Newark, ever published. 


Brooklyn, and other cities.) The National Series of English Grammar. 
The National Series of School Histories. By Illustrated with Diagrams. By S. W. CrarK. Clark’s 

Emma Wittarp and James Monrteitu. (Daniel Web- method of teaching this hitherto dry subject makes it one of 
ster said of Mrs. Willard’s History of the United States : — the most interesting studies in the language. 

HIGH SCHOOL LITERATURE. By Monmonrer anv McJixron, of Baltimore. 

BROOKFIELD’S FIRST BOOK IN COMPOSITION. For Beginners. 40 cents. 

W. W. SMITH’S ORTHOGRAPHICAL BOOKS. 4 Nos. 

NORTHEND’S LITTLE ORATOR, NATIONAL ORATOR, AND ENTERTAINING DIALOGUES. 

Prices, 30 cents, 75 cents, and 75 cents. 

KAME’S ELEMENTS OF CRITICISM, with Additions by Born. $1.00. 

DAY’S ART OF RHETORIC. 75 cents. 

BOYD’S ELEMENTS OF LOGIC. 75 cents. a 

DARBY’S (of Alabama) BOTANY OF THE SOUTHERN STATES. $1.50. 

BROOKS’S (of Baltimore) GREEK AND LATIN CLASSICS. 8 volumes. 

WILEY AND HUBBARD’S NORTH CAROLINA READERS. 3 Nos. 

PARKER’S SCHOOL COMPENDIUM OF NATURAL PHILOSOPHY. $1.00. 

PORTER’S PRINCIPLES OF CHEMISTRY. $1.00. 

NORTON AND PORTER’S FIRST BOOK OF SCIENCE. $1.00. 

BROOKS’S (of Baltimore) SCHOOL TEACHER’S REGISTER. 50 cents. 

BROOKS’S (of Baltimore) MANUAL OF DEVOTION FOR SCHOOLS. 38 cents. 

McINTYRE’S (of Baltimore High School) ASTRONOMY AND GLOBES. 75 cents. 

PAGE’S ELEMENTS OF GEOLOGY. 75 cents. 

CHAMBERS’S ELEMENTS OF ZOOLOGY. $1.00. 

SMITH AND MARTIN’S SYSTEM OF BOOK-KEEPING AND BLANKS. 75 cents each. 

BARTLETT'S (of West Point) COLLEGE COURSE OF PHILOSOPHY. 

CHURCH’S (of West Point) CALCULUS AND ANALYTICAL GEOMETRY. 

COURTENAY’S (of Virginia) ELEMENTS OF CALCULUS. $2.50 per copy. 

HACKLEY’S (of Columbia College) TRIGONOMETRY. $2.00. 

W. G. PECK’S (of Columbia College) ELEMENTS OF MECHANICS. $1.50. 

HANNA’S BIBLE HISTORY FOR SCHOOLS. $1.00. 

BEER’S COMPLETE SYSTEM OF PENMANSHIP. 9 Nos., at 10 cents each. 

DWIGHT’S MODERN PHILOLOGY. $1.75. 


And many other valuable works, among which might be mentioned 
THE SCHOOL TEACHER’S LIBRARY, in Ten Volumes, 
designed to aid the Teacher in his professional duties. 








0G Please send to A. S. Barnes anp Burr, New York, for their Descriptive CaTaLoavE of all their publications, which 
shall be sent free of postage. 

















GRAY’S BOTANICAL SERIES, 
By ASA GRAY, M.D., 


FISHER PROFESSOR OF NATURAL SCIENCE IN HARVARD UNIVERSITY. 


“HOW PLANTS GROW.” A Botany for Beginners. 500 Cuts. Price, 75 cents. 
LESSONS IN BOTANY. 360 Cuts. Price, $1.00. 
MANUAL OF BOTANY. For Schools. Price, $1.50. 
MANUAL AND LESSONS, in one volume. Price, $ 2.25. 
MANUAL. [Illustrated with Mosses. Price, $2.25. 
6. STRUCTURAL AND SYSTEMATIC BOTANY. 1800 Cuts. Price, $2.00. 


Catalogue of Plants, from Gray’s Manual. To aid in exchanges between Botanists, and for labels. Price, 25 cents, prepaid. 
$ 2.00 per dozen. 





hensive, lucid, attractive, and accurate apparatus for the study of Botany to be found in the language. The conscientious and oft-revised labor of years, 
they embody the ripest results of the experience and scholarship of the author, who stands confessedly at the head of this department of science in this 
country. No text-books ever published have received more unqualified and cordial approval. Testimonials have been received from the First Waturalists 
in this Country and in Europe. Extracts from these commendatory notices were given in the third number of IVISON, PHINNEY, & CO.’s EDucA- 
TONAL NEWS, and more fully in their DESCRIPTIVE CATALOGUE, which contains over Twelve Octavo Pages, from distinguished scholars in all parts 
of the country. Only a few can be given here, but we request particular attention to the following : — 

Prof. AGASSIZ, the distinguished naturalist, writes: —‘“*I am _ so {| College, writes: —‘‘ Having had varied experience as a teacher of Botany 
much pny with the plan of ‘Gray’s Lessons,’ I find it so admirably | for about thirty years, to pupils of both sexes, J am of the opinion that the botan- 
adapted to the first wants of the student of that science, the order in which | ical works of Professor Gray ought to supersede all others, not only in our col- 
the different subjects are introduced is so true to nature, and so well fitted | leges, but also in all the schools in the country.”’ 
to give a correct idea of the true character of the life of plants, that J truly a ‘ 
hope it may be generally adopted as a text-book wherever Botany is taught.”” They also have the indorsement of Drs. LINDLEY and HOOKER, of 

A js ms 9s eT j London ; Prof. TUCKERMAN, of Amherst College ; Prof. TORREY, U.S. 

Prof. PEARSON, of Union College, writes of the Pen dna: . is| Assay Office; Prof. SILLIMAN, of Yale College ; Profs. GUYOT and 
beyond comparison, the best Manual in this country, and should find a place | ScyaNcx, of Princeton ; Prof. HOLTON, of Middlebury College ; Prof. 
m every institution where Botany is studied. | CHADBOURNE, Williams College; Dr. DARLINGTON, of Philadelphia ; 

Dr. WILLIAM TULLY, formerly Professor of Materia Medica in Yale | Prof. HENRY, Smithsonian Institution ; and many others. 


OS Single copies of such as are used in classes sent at half price to Teachers for examination with a view to introduction. 
Liberal terms for first supplies. 


IVISON, PHINNEY, & CO., NEW YORK. 
NEW VOLUME! NEW SEETES! 





SOMETHING INTERESTING FOR ALL, 


AND ESPECIALLY FOR 


Manufacturers, Mechanics, Machinists, Engineers, Inventors, Millwrights, Chemists, Planters, 
Farmers, Housekeepers, etc. 


ee 


AMERICAN 


Has been published for nearly fifteen years, and is acknowledged to be the best conducted and most reliable journal of its class, 
and is read weekly by more than one hundred thousand people. 

The numbers for a year, costing but Two Dollars, will contain between 800 and 900 pages of matter, written in popular 
style upon Art, Science, Invention, Mechanism, Manufactures, Agriculture, and all kindred subjects, Illustrated by over 500 
beautiful engravings; the whole forming a volume of useful and entertaining information, not to be found elsewhere. 

From the long experience of the Editors and Publishers, and their abundant resources for gaining information, they are 
enabled to give a weekly summary of matters in connection withthe progress of invention and discovery, beyond the reach of any 
other concern. They are determined, as they enter upon the year 1860, to employ every facility within their reach to enrich the 
columns more and more. It is the only journal published in New York which gives all the claims of inventions patented each 
week. It also contains reports of the Polytechnic and Photographical Societies, prepared expressly for its columns 
by competent scientific reporters. 

These discussions are very interesting and instructive, and are worth, to every one who desires to obtain useful information, 
ten times the cost of the annual subscription. 


Specimen Numbers furnished free. 
Terms. — $ 2.00 a year; $1.00 for six months, in advance. 
Address, MUNN & CO., 


No. 37 Park Row, New York. 
ADVICE TO INVENTORS AND PATENTEES. A Manual of Advice to Inventors how to procure Letters 


Patent for New Inventions is furnished free by the above-named firm. 

















MATHEMATICAL TEXT-BOOKS, 


PUBLISHED BY 
PRATT, OAKLEY, & CO., 
21 Murray Street, New York. 


DODD'S MATHEMATICAL SERIES 


COMPRISES : 
Elementary and Practical Arithmetic, 12mo. 291 pages. Price, 50 cents. 
High School Arithmetic, . . - imo 364 * “6 sa « 
Elementary Algebra, . . ° e . I2mo. 217 * 66 84 66 
High School Algebra, . i coat ° I12mo. 306 * $ 1.25 
Geometry and Mensuration, . . - imo 237 * 1.00. 
Trigonometry (Plane and Spherical), with Applications to Survey= 

ing, Navigation, &c. With Tables. . I12mo. 292 * 1.25. 
Key to Arithmetics, 38 cents; Key to Algebras, 84 cents. 


The works of Pror. Dopp are commended by eminent scholars as superior text-books for thorough and rapid instruction. 


A TREATISE ON 


ELEMENTARY AND HIGHER ALGEBRA. 


8vo. 551 pages. Price, $2.00. 
By Pror. THEO. STRONG, LL. D.,*Rutgers College, N. J. 


“In the volume before us (Strong’s Algebra) we find many most valuable results of this study, which must be considered as 
positive additions to the science.” — Math. Monthly, April No. 


ELEMENTS OF ALGEBRA. 
Part First. 12mo. 296 pages. Price, $1.25. 
By Pror. J. T. BENEDICT, N. Y. Free Academy. 


By this work the Elementary principles are thoroughly explained and illustrated, and the pupil led progressively to the more 
advanced application of those principles. 


This work is a popular text-book in the schools of New York city. 


P., O., & CO. ALSO PUBLISH 
BULLIONS’S SERIES OF GRAMMARS, AND PRACTICAL TEXT-BOOKS. 


The English, Latin, and Greek books of this Series are on the same plan, so far as the similarity of the languages will admit 
of it. Dr. Bullions is now preparing a LATIN-ENGLISH LEXICON, which will be published with all possible despatch. 


Oluey’s Geography and Atlas. 


100th Epition. Price, $1.13. 
This favorite work for Schools to 1860, with new plates, &c. 


HOOKER’S HUMAN PHYSIOLOGY AND HYGIENE. 
12mo. 446 pages. Illustrated. Price, $1.25. 


BROCKLESBY’S ELEMENTS OF ASTRONOMY. 


12mo. $821 pages. Illustrated. Price, $ 1.25. 
These books are favorite text-books in many prominent schools, and are highly commended. 





6S Pratt, Oakley, § Co. will be pleased to send their Descrirtive CaTaLoGuk, gratis, and copies of the 
above books, post-paid, on receipt of the prices annexed. 




















THE “ DAY-BOOK ” 


THE NEW YORK DAY-BOOK was started to combat the modern here- 
sies of Abolitionism, and has ever since steadily pursued that object. Its 
conductors recognize the great fact, — which a new era has inaugurated, 
and which even the sovereigns of Europe now bow before, — that opinion 
rules the world. For a quarter of a century the impi and dang 
doctrines of abolitionism — which sprang up in monarchical England — have 
been industriously propagated in the United States. For years no one ven- 
tured to question the fundamental principles which its advocates adopted as 
the premises of their arguments. Millions of pages of matter have been cir- 
culated, and th upon th of dollars expended in gigantic 
efforts to corrupt men’s minds with the doctrine that negroes are entitled to 
the same rights as white men, and that the negro race is not naturally infe- 
rior, but artificially degraded ; THE DAY-BOOK denies this and repels it. 
It seeks to show that, were the negro race incorporated and amalgamated 
with the white citizenship, it would so debase and deteriorate the latter as 
to undermine equality among white men, and render Democracy and Repub- 
lican Institutions i icable and impossible. If any doubt should exist 
on this point, it is only necessary to look to Mexico, Central America, and 
the countries south of us, and witness the ruin, the degradation, the punish- 
ment, misery, anarchy, and even death, which follow all attempts to incor- 
porate different races in the same political system. Yet we have a party in 
the North, growing in strength, which advocates this, and repudiates the 
decision of the Supreme Court, that negroes cannot be citizens of the United | 
States, and boldly threatens to seize the government and reverse that just | 
and righteous judgment! Yea, more,—it refuses to perform the solemn | 
obligations our fathers entered into when they formed the confederacy! It 
denies co-equal States the same rights in the common Territories! It makes 
voters of negroes in Massachusetts, and places them even above white men ! 
In a word, it seeks to reverse the laws of nature, as embodied in true De- 
mocracy, and restore to this country all those artificial distinctions which | 
have made Europe the home of oppression and the hospital of outraged and 
down-trodden humanity. It is now working with all the power which des- | 
peration infuses to elect a President in 1860, who shall inaugurate its dan- 

sgerous doctrines. Are those who wish to see our country united and happy, | 
as it is already proud and prosperous, going to stand still and see this accom- 

plished? Can any one doubt that the success of such a party would not be 

fraught with untold dangers to this Republic? And does not the present 

crisis demand the earnest co-operation of every lover of his country to roll 

back that tide of public sentiment which years of active abolition teachings 

have developed? Shall not a generation be educated who shall drive this 

British dogma from our soil? ‘To all who feel that this is a desirable work, 

— who feel that it is important and necessary to defeat this sectional party 

in 1860, — the DAY-BOOK looks for patronage and active support. 











| f 


FOR 1860. 


THE EVENING DAY-BOOK 


Is published EVERY AFTERNOON (Sundays excepted), and contains all 
the latest news up to the hour of going to press. It has the latest telegraphic 
news from all parts of the country, city items, European news, full commer- 
cial and market reports, &c., &c. 

Terms, per year, Six Dollars, in advance. 


} 


THE WEEKLY DAY-BOOK, 


| Containing all the principal matter of the daily, has no superior as a news- 
paper. The foreign and domestic intelligence is full and complete, and its 
correspondence varied and interesting. It keeps its readers posted upon all 
| the leading events of the day, and loses no opportunity to add to the interest 
|or variety of its columns. It isa quarto Journal, with FORTY-EIGHT 
| COLUMNS of matter, all of which is carefully prepared for country circula- 
| tion. Just and discriminating notices of new publications are given by a 
| competent literary critic, and a story for the home circle is always furnished 
| from the pen of some good writer ; thus combining the advantages of a lit- 
erary journal and a newspaper. Great care is taken with the reports of 


| gnarkets, in order to present farmers, planters, merchants, drovers, &c., 


with a journal from the commercial metropolis of the Union, with a full 
and correct report of the Cotton, Grain, Cattle, and Produce Markets. These 
features of the DAY-BOOK have rendered it a favorite even among those 
who do not agree with it in politics. The price at which the DAY-BOOK is 
furnished is lower than that of any similar paper, as will be seen by the 


following 

TERMS: 

Single Copies, per annum, - 

Two Copies, to one Post-office, 

Five Copies, “ os - - - . ~ - - 

Twenty-one Copies ‘ (one being to the getter up of the Club) 20 00 

Payment is required invariably IN ADVANCE, and the paper is always 
discontinued at the expiration of the time of advance payment. Specimen 
copies sent FREE. Subscriptions can commence at any time. 

When drafts can be obtained they are safer than to send bills. But when 
money is remitted by Postmasters, or Pc are made acquainted with 
the contents of letters sent, so they can certify, in case they are lost, that 
the money was sent, it is at our risk. 

All ordering papers should be careful to write the Post-office, County, 

| and State, in full. Address, 


VAN EVRIE, HORTON, & CO., 
Publishers, No. 40 Ann Street, N. Y¥. 


»st 








THE AMERICAN SCHOOL INSTITUTE, 


A practical medium for the transaction of all business 
pertaining to Schools, Teachers, and Pupils. 


OFFICES, 
APPLETON’S BUILDING, 346 Broadway, New York. 
COWPERTHWAIT’S BUILDING, 609 Chestnut St., Philadelphia. 


SMITH, WOODMAN, & CO. 


REFERENCES: 


ALLEN, MCLEAN, and BULKLEY, New York ; President and Faculty 
of Amherst College ; President and Faculty of Rutgers College, N. J. ; Hon. 
HENRY BARNARD, LL. D., Chancellor of Wisconsin University, Madison, 
Wis. ; Rev. D. C. VAN NORMAN, D.D., Principal Van Norman Institute, 
New York; Hon. JoHN C. RIVES, Washington, D.C.; Dr. WILLIAM 
CuRTIS, Limestone Springs, 8. C.; WM. H. WELLS, A. M., Supt. Public 
Instruction, Chicago, Ill. 





THE EDUCATIONAL HERALD. 


In connection with our business we publish a monthly journal devoted to 
the interests of Schools, Teachers, and Pupils. The ‘“ EDUCATIONAL 
HERALD” is circulated in all the States of the Union, making it a valuable 
medium of advertising, and we shall endeavor to make the paper interesting 
and welcome to all who may choose to subscribe for it. 


Terms, 50 cents per annum. 
5 copies, 
15 copies, 


$2.00 
$ 5.00 


JOHNSON’S PHILOSOPHICAL CHARTS. 
A Substitute for Apparatus. 


Illustrating, with Diagrams and Colored Figures, the Principles 
of Natural Philosophy. 


They never get out of order, are always ready for use, 
and cost but little. 


The Charts, which are TEN IN NUMBER — each being 34 by 52 inches — 
are well bound, and strongly mounted on cloth and rollers. They are print- 
ed with white lines on black ground, and most of the drawings are colored, 
making them distinctly visible from any part of the largest school-room, pre- 
venting them from becoming soiled, besides giving them a neat, lively, and 
ornamental appearance. 


[From BENJ. SILLIMAN, LL. D., Prof. Emeritus in Yale College.] 


*‘ Dr, Johnson’s Philosophical Charts are well worthy of the attention of | 
all teachers and learners of the different branches of Natural Philosophy to 
which they relate. 

“ The diagrams drawn in colored or contracted lines, upon a black ground, 
are perfectly distinct and intelligible, and the large size and handsome 
mounting of the charts give them a striking and attractive appearance. 

*©To teachers without apparatus they must be an invaluable acquisition, 
and a very useful one to those who have the instruments. 

* BENJ. SILLIMAN.” 





Testimonials from many other scientific and literary gentlemen, as well 
as from hundreds of practical teachers in nearly all parts of the country, 
have been received. 


Price of the Ten Charts, mounted on cloth, with rollers, with Key, $15.00 
Mounted on paper, with Key, 12.00 
Box for packing, -50 | 
Unmounted, with Key, sent pos' 6.00 


SMITH, WOODMAN, & CO., 
609 Chestnut Street, Phil. 346 Broadway, N. York. 


tpaid per mail, . 























RECENT PUBLICATIONS OF FOWLER AND WELLS, 


308 BROADWAY, 


OPPO 


“* Indispensable to the writer.”’ 


HOW TO WRITE: A New Pocxer Manuat or Compo- 
SITION AND LETTER-WRITING. Just the thing for everybody who has 
occasion to write a letter, or an article on Love, Friendship, Business, or 
anything else. It is universally approved, and pronounced indispensable 
to the young man or woman. Price, in paper, 30 cents; in muslin, 50 
cents. 





$6 One of the most important arts is the art of talking.”? 


HOW TO TALK: A New Pocket Manvat or Conversa- 
TION AND DEBATE,—should be in the hands of every one who desires 
to talk correctly, clearly, fluently, forcibly, eloquently, and effectively, 
whether in the drawing-room, the debating society, or the public meeting. 
Probably no work in the English language contains so much useful matter 
on this subject in so small a space ; and it is not a grammar, but an inter- 
esting book to read. Price, in paper, 30 cents ; in muslin, 50 cents. 





“* The best manners book ever written.”’ 


HOW TO BEHAVE: A New Pocket Manvat or Repvr- 
LICAN ETIQUETTE, AND GUIDE TO CORRECT PERSONAL HABITS. 
If you desire to know what Good Manners require, under all the various 
circumstances of social life, at home and abroad, this is the book you 
want. The New York Evening Mirror pronounced this “ the most com- 
plete thing of the kind we have ever seen.”’ It is already accepted as a 
standard work on the subjectof manners. More than twenty-five thousand 
copies have already been sold. Price, 30 cents ; muslin, 50 cents. 





* Shows how to get rich honestly.” 


HOW TO DO BUSINESS: A New Pocker Manvat or 
PRACTICAL AFFAIRS, AND GUIDE TO SUCCESS IN THE VARIOUS 
PuRSUITS OF LIFE. Indispensable for the Clerk, the Apprentice, the 
Farmer-Boy, the Book-Agent, and all Business Men. It teaches how to 
choose a pursuit, how to educate one’s self for it, and how to follow it with 
certain success. It is eminently practical, and adapted to the wants of all 
classes. Price, 30 cents ; muslin, 50 cents. 


NEW YORK. 


LP PILI VWFLVL VI FPDP I IF” 


“¢ The best thing for the price ever issued.”’ 


THE HOUSE: A Pocket Manvat or Rurat ARcHITEC- 


TURE; embracing Designs for Country Dwellings, Barns, Stables, and 
Outbuildings of all kinds, with Directions for Planning and Constructing 
them. It contains everything that any one will expect or desire to find in 
such a work. In the designs presented, particular attention is given to 
houses of low cost, such as the great mass of the people most want. 
Adapted to all sections, — the South as well asthe North. Price, in paper, 
30 cents; in muslin, 50 cents. 





© The best of all garden manuals.” 


THE GARDEN: A Pocket Manvat or Practica, Hor- 


TICULTURE. It tells how to cultivate everything belonging to the gar- 
den ; how to plant trees ; how to choose the best varieties of fruits ; how 
to prune, graft, bud, destroy insects, preserve fruits and vegetables, and 
save seeds. The chapter on the Flower-Garden is just what the ladies 
are wanting. Adapted to all sections. Price, 30 cents ; muslin, 50 cents. 





THE FARM: 


“© Such works make farming interesting and profitable.”’ 


A Pocket Manuva oF PracticaL AGRI- 
CULTURE. This is a manual of both the theory and practice of farming, 
giving, in a concise but clear and simple manner, the fundamental princi- 
ples of Agricultural Science, as well as practical directions for cultivating 
all the common field crops. No farmer, and especially no young farmer, 
should be without it. Price, in paper, 30 cents; in muslin, 50 cents. 





*¢ The information imparted is indispensable.”’ 


DOMESTIC ANIMALS: A Pocket Manvat or Carte, 


HORSE, AND SHEEP HUSBANDRY ; with directions for management of 
Poultry, a chapter on Bees, and Rarey’s System on Horse-Taming. A 
much needed and useful book, which no one who has the charge of ani- 
mals should fail to peruse. It presents, in an attractive and available 
form, a mass of useful information and valuable suggestions. The chap- 
ters on Poultry and Bee-keeping commend it to the ladies. Price, in paper, 
30 cents ; in muslin, 50 cents. 





“ It should be on every young person’s book-shelf.”’ 


HAND-BOOKS FOR HOME IMPROVEMENT: Embra- 
cing HOw TO WRITE, How TO TALK, HOW TO BEHAVE, and How 
TO DO BUSINESS, bound in one large, handsome gilt volume. A library 
of Useful Knowledge in a single volume. Price, $ 1.50. 


Learn how to be be healthy, strong, and graceful.”’ 
THE ILLUSTRATED FAMILY GYMNASIUM. By R. 


T. TRALL, M.A. A work admirably adapted to meet one of the most 
urgent wants of the age, —the whole subject of Gymnastics, both general 
and special, being fully explained and illustrated in it. It is adapted to 
girls as well as boys, to ladies as well as gentlemen, and to schools as 
well as families. If you would be healthy and strong, consult it. Price, 
$ 1.00. 





*¢ Fruit culture for the million.”’ 


A HAND-BOOK OF FRUIT CULTURE: Berne a Guipe 
TO THE CULTIVATION AND MANAGEMENT OF FRUIT-TREES ; 
with condensed Descriptions of many of the Best and most Popular Vari- 
eties in the United States. Illustrated with ninety engravings. By 
THOMAS GREGG, 
lin, 50 cents. 


. 


HINTS TOWARD PHYSICAL PERFECTION; or, Tue 
PHILOSOPHY OF HUMAN BEAUTY: showing How to Acquire and Re- 
tain Bodily Symmetry, Health, and Vigor ; Secure Long Life ; and Avoid 
the Infirmities and Deformities of Age. An original and deeply interest- 
ing work, replete with wonderful facts, and presenting many novel appli- 
cations of the highest truths of physiology, hygiene, mental science, and 
esthetics to human improvement. It commends itself to all for whom 
health, beauty, and long life have any attractions, and especially to woman, 
whether as a wife and mother, or as amaiden. Illustrated with more than 
twenty plates and numerous woodcuts. Price, $1.00. 








A valuable and popular work. Price, 30 cents ; mus- 





LECTURES ON THE 


THE RIGHT WORD IN THE RIGHT PLACE: A 


** Worth ten times its price to any one.”? 


NEW RURAL MANUALS: Embracing Toe House, Tue 


GARDEN, THE FARM, AND DOMESTIC ANIMALS, bound in one large, 
handsome gilt volume. Judge Meigs, Secretary of the American Insti- 
tute and its Farmers’ Club, says: ** It comprises a good little library, very 
handy and useful to everybody as well as farmers and gardeners, and [ 
will recommend it heartily.” Price, $1.50. 





“© Know thyself.” 
SCIENCE OF HUMAN LIFE. 
By SYLVESTER GRAHAM. With a copious Index, a Biographical 
Sketch, and a Portrait of the Author, This is a new edition of this well- 
known standard work, pronounced by the highest authorities in physi- 
ology and hyiene one of the best works in the English language. Price, 


$ 2.00, 





* Commended by all good people,” 


| LECTURES ON VARIOUS SUBJECTS. By Hon. Horace 
| MANN. Comprising: THOUGHTS FOR A YOUNG MAN ; POWERS AND 
DuTIES OF WOMAN; EFFECTS OF INTEMPERANCE ON THE Poor 
AND IGNORANT; RICH AND EDUCATED; DEMANDS OF THE AGE 
ON COLLEGES; INAUGURAL AND DEDICATORIAL ADDRESSES ON 


THE OPENING OF ANTIOCH COLLEGE; BACCALAUREATE Ap- 
DRESS. These lectures are worthy the attention and consideration of all, 
especially the young. The volume contains 650 pages, and is embellished 
with a fine steel portrait of the author. Price, post-paid, $ 1.50. 


POCKET DICTIONARY OF SYNONYMES, TECHNICAL TERMS, ABBRE- 
VIATIONS, FOREIGN PHRASES, etc., etc., with a chapter on Punctuation 
and Proof-Reading. This will be an indispensable companion for every 
writer and speaker who would say exactly what he means, and neither 
more nor less, and say it in the best way. Price, 50 ceuts. 


HED. 


HOW TO LIVE.— Saving and Wasting, or Domestic Economy illustrated by the life of two families of opposite Character, Habits, 
and Practices, in a pleasant tale of Real Life, full of Useful Lessons in Housekeeping and Hints how to Live, how to Have, how to Gain, 
and how to be Happy ; including the Story of A Dime a Day. By Soton Ropinson. Price, 87 cents. 

USEFUL TO ALL. — The Human Voice, its right Management in Speaking and Reading; including the Principles of true Eloquence. 
Together with the Functions of the Vocal Organs, — the Cultivation of the Ear, —the Disorders of the Vocal and Articulating Organs, — 
Origin and Construction of the English Language, — Proper Methods of Delivery, — Remedial Effects of Reading and Speaking, ete. 


Price, 15 cents. 




















Shencerian System of Penmanship, 


IN NINE PROGRESSIVE 


BOOKS, — SCHOOL 


LADIES SERIES IN FOUR BOOKS. 
By Pror. P. R. SPENCER, 


Who has for more than thirty-five years been regarded as the ‘‘ Prince of Penmen ”’ in the United States. His 
pupils have been awarded first premiums in nearly all the State and National Fairs for many years. 


SERIES IN FIVE BOOKS,—BUSINESS AND 





The SpenceRIAN Copy-Books have recently been NEWLY EN- 
GRAVED UPON STEEL PLATES, in the highest style of art, and 
are a fac-simile of the author’s handwriting. 

In the first four books all the letters are introduced by the princi- 
ple of analysis and synthesis, exhibiting the elementary or constitu- 
ent parts of each letter, and the method of joining them together 
producing perfect formation. This new and interesting feature is 
peculiar to this system, and gives to the attentive pupil clear and 
perfect conceptions of the formation of each and every letter con- 
tained in the copies, at the head of the page. 


GS Two copies from each of the first five books may be found on opposite page. 


PROMINENT FEATURES 


1. The absence of the old style of coarse, or round-hand copies 
with heavily shaded strokes, usually found in primary copy-books. 


2. The adoption of plain, practical forms in the primary books, 
thus teaching the child that which he will use, both from choice and 
expediency, through life. 

8. The analysis of all the letters and a concise explanation of their | 
constituent parts in the primary books, giving the learner an ideal 
standard of perfect formation. 

4. The progressive, systematic arrangement of copies, conducting 
the learner from the simplest element to finished practice. 





TESTIMONIALS TO SPENCER’S PENMANSHIP. 


A large number of testimonials have recently been sent to us, from various sections of the Union, by prominent 
educators, expressing their unqualified approbation of this system, and its adaptation to the schools of our country, of 
which we have room for the few following. Further commendatory notices are given in our Descriptive CatTa- 


LOGUE: — 


All the Teachers of the Public Schools of the city of Buffalo unite 
in a testimonial which says: —‘‘ The Spencerian System of Penman- 
ship has been taught in the Public Schools of Buffalo, for the past 
ten years, continuously, and is now regarded as an indispensable 
branch of public instruction. In our opinion, it can have no superior 
as a means of instruction in the Art of Writing, because every possi- 
ble form or combination that good taste will sanction, and every 
method of illustration that the highest skill can devise, are abun- 
dantly provided for in the system itself. It is easily taught and 
easily learned. It is a pleasant study to every one. It never fails to 
interest the pupil.” 


BRYANT AND StTRATTON’s Chain of Commercial Colleges at New 
York, Philadelphia, Albany, Buffalo, Cleveland, Detroit, and Chi- 
cago,—the most extensive chain of Commercial Colleges in the 
world, and deservedly popular,— adopt and use the SPENCERIAN 


SysTEM exclusively in all their instructions, and commend it as 
superior to all others. 


JosEPH WARREN, Esq., Superintendent of Public Schools, Buf- 
falo: — “‘ The Spencerian System of Penmanship has been in use in 
the Public Schools of this city for ten years, and has proved entirely 
satisfactory. I fully concur in the above commendations.” 

Hon. ANson SmytnH, Ohio State School Commissioner, writes: — 


| The entire Series is progressively arranged to meet the wants of 
schools and pupils of every grade. Each book contains lucid rules 
and scientific instructions, so that any intelligent person can effi- 
ciently impart instruction to the learner, or acquire a beautiful and 
expeditious handwriting without the aid of a teacher. Price, 124 
cents each. 


For more particular description, see our EpucATIONAL News, and 
specimens of the books. 


IN THE SERIES. 


5. The governing curves in the formation of the small letters 
renders them legible, expeditious, and beautiful to the highest 
degree. 

6. The angle or slope of the writing is that which the best business 
writers naturally adopt, and such as will secure to the pupil the high 
est degree of excellence in the art. 


7. The close and almost exact resemblance of the copies to those 
written by the author, — who has been a practical teacher for forty 
years, and has produced a greater number of skilful, professional, and 
business penman than any living man. 


tion, without an equal. I cheerfully recommend it to the considera- 
tion of Boards of Education and Teachers, and I should be glad to 
see this system introduced into all the schools of Ohio.” 


ANDREW FREEZE, A.M., Superintendent of Public Instruction in 
the city of Cleveland, writes: —“‘I have examined the new series of 
Writing Books, by P. R. Spencer, recently published by Ivisoy, 
Putney, & Co., of New York, and, in my opinion, Mr. Spencer has 
made a decided hit. The books, I think, are admirably adapted to 
our public schools, and they cannot fail to lead beginners into the 
author’s excellent style of Penmanship more readily and naturally 
than any arrangement of exercises and copies that I have ever seen. 
As to the Spencerian System of Penmanship, nothing in this country 
equals it. No other is taught in the Public Schools of our city, or 
will be.” 

P. H. Curtis, Esq., Superintendent of Public Schools in the city | 
of Rochester, writes: — “* Being practically acquainted with the 
Spencerian System of Penmanship, and familiar with the success 
which has resulted from its introduction into the Rochester Public 
Schools, I take great pleasure in commending it to all who have 
charge of schools.” 


The SPENCERIAN SysTEm has recently been adopted in the Pub- 
lic Schools of the cities of Buffalo, Cleveland, Detroit, St. Louis, 





“ With the Spencerian System of Penmanship I am greatly pleased. 
As a means of instruction in the art of writing, it is, in my estima- 


> Specimens of the Copy-Books sent at half the retail price to Teachers for examination, with a view to Introduction. 


IVISON, PHINNEY, & CO., PUBLISHERS, 


Liberal terms for first supplies. 





Oswego, Rochester, and other large cities, and is being rapidly intro- 
duced throughout the Union. 





48 and 50 Walker Street, New York. 
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THE MATHEMATICAL MONTHLY. 


Edited by J. D. RUNKLE, A.M., A.A.S., Cambridge, Mass. 





Tuts is an Educational Journal devoted, 1. to the eleva- 
tion of the standard of Mathematical Learning in this coun- 
try, and 2. to the advancement of the Science. 

Its plan and aims, as set forth in the first number of 
Volume I., have received the hearty approval of a large 
proportion of the MATHEMATICIANS, ASTRONOMERS, 
ENGINEERS, and SCIENTIFIC MEN in the United States 
and British Provinces, the American Association for the 
Advancement of Science, and several State Teachers’ 
Associations. The first volume of the Monthly contains 
the names of not less than three hundred of those who 
have given it their cordial approbation. 

For the information of those whose attention has not 
before been called to the subjeet, the Publishers beg to 
offer the following seleetions from a large number of testi- 
monials ; having room only to refer to notices in the At- 
lantic Monthly, Silliman’s Journal, Journal of the Frank- 
lin Institute, Christian Examiner, Nouvelles Annales de 
Mathématiques, and nearly all the educational journals 
and prominent newspapers in all parts of the country. 

After the issue of the eighth number, the following card 
was issued : — 

° « BOSTON, May 25th, 1859. 

“The undersigned having watched with great interest 
the establishment of a new MATHEMATICAL JOURNAL 
at Cambridge, under the editorship of Mr. J. D. RUNKLE, 
are desirous of calling the attention of the patrons of sound 
learning to this work. ‘The ‘ MATHEMATICAL MONTH- 
LY’ commenced its existence in October, 1858, and has 
been conducted on a plan that cannot fail to make it an 
instrument of great good. It is addressed to students as 
well as to professors ; and has doubtless already given a 
new impulse to mathematical studies, wherever it has 
been introduced. A work of this kind sheuld not be suf- 
fered simply to live. It has now about eleven hundred 
subscribers; and is not, perhaps, likely to be altogether 
discontinued, while its present support remains. But its 
friends should not be satisfied with this. A liberal sub- 
scription should insure to it a vigorous, energetic, long- 
continued life; and should enable it not only to preserve 
its present excellent form, and the stimulus of its prizes, — 
now amounting to about three hundred dollars, — but to 
make new improvements ; to increase its size, without in- 
creasing its terms; to secure the best matter, by paying 
contributors, if necessary ; and to compensate its editor, in 
part at least, for the time he bestows upon it, : 

“This appeal is made from no suggestion of the editor, 
but from the conviction that the work deserves a wider 
patronage, and must secure it, in order to be permanently 
successful, The circle of strictly mathematical readers in 
this country is yet small. To enlarge it, nothing can be 
more surely relied on than a well-conducted Journal ; but 
until this is done, and the work is thus made to support 
itself, the aid of all true friends of Science must be in- 
voked. 

*JaMES WALKER, 
BENJAMIN PEIRCE, 
G. P. BOND, 
EDWARD EVERETT, 
JARED SPARKS, 
JosEPH LOVERING, 
JOSIAH QUINCY, 
J. INGERSOLL BOWDITCH.” 





The Lady’s and Gentleman’s Diary fur 1860, edited by 
Professor WOOLHOUSE, London, England, says of the 
Mathematical Monthly : — “‘ This interesting American 
monthly periodical has completed its first volume.. It is 
both ably conducted and efficiently supported, and gives an 
earnest of success that must be gratifying to its promoters, 
and satisfactory to its numerous talented contributors.” 


Professor HENRY, in his last Smithsonian Report, says : 
—‘*A subscription has also been made for a number of 
copies, for foreign distribution, of the Mathematical Month- 
ly, edited by J. D. RUNKLE, of Cambridge, a journal in- 
tended to promote the study of mathematics in this coun- 
try. The plan and execution of this work are such as to 
commend it to all who are interested in the advance of the 
important branch of knowledge to which it pertains ; and 
it is gratifying to learn that the patronage which it has re- 
ceived, as well as the number and character of the articles 
furnished, are such as to insure its entire success.’ 


Professor WILLIAM RUTHERFORD of the Royal Mili- 
tary Academy, Woolwich, England, in a note to the edi- 
tor, says: —‘“*[ have also got all the numbers of your new 
Monthly Mathematical publication, with which I am much 
pleased. It will be a useful work, and I regret we have 
not any similar publication in Britain,” 

From hundreds of letters we might compile a volume of 
strongest testimonials to the merits and importance of the 
MONTHLY, 

The Publishers will keep up the size, style, and beauty 
of its typography and illustrations, which have been distin- 
guished for their artistic excellence. Two or more steel 
plates, fully equal to those of DONATI’s Comet and the ad- 
mirable portrait of Dr. BOWDITCH, which has already 
appeared, will be given in each volume, with as many 
woodcuts as shall be necessary fully to iMustrate the 
text. 

Mr. EVERETT says, in speaking of the appearances of 
the comet as seen through the great Refractor of Harvard 
College Observatory: “* They are illustrated by two admi- 
rable engravings on steel, from drawings executed from 
sketches taken by the side of the great Refractor, one by 
Mr. GEORGE P. BOND, and the other by Mr. FeTTE. 
Both are beautiful ; but the former appears to ine the most 
admirably executed work of the kind I have ever seen; not 
only far beyond any European drawing or engraving of this 
comet which has yet reached us, but superior to any for- 
eign drawings and engravings of any celestial phenomena ; 
those, for instance, in Sir JOHN HERSCHEL’S splendid 
work, ‘The Results of Astronomical Observations at the 
Cape of Good Hope.’ The drawings and engravings in 
that fine volume, though executed at the expense of a mu- 
nificent patron (the Duke of Northumberland), and by the 
most skilful English artists, are inferior to the drawings 
of Messrs. BOND and FETTE, engraved by J. W. WATTS 
at Boston, for the Mathematical Monthly.” 

We shall soon present our readers with a fine portrait 
on steel of Professor PEIRCE of Harvard University, 
which we hope to follow by one of the distinguished 
LEVERRIER. , 

The Monthly will contain frequent lists of Foreign and 
American Mathematical and Scientific Publications, with 
notices and reviews of those most likely to be useful to 
the teachers and students of mathematics. 


For Terms, Rates of Advertising, &c., see second page of Cover. 


IVISON, PHINNEY, & CO., 
Publishers, 48 and 50 Walker St., New York. 



































STATE RECOMMENDATIONS. 





THE AMERICAN EDUCATIONAL SERIES, 


PUBLISHED BY 


IVISON, PHINNEY, & CO., NEW YORK, 


Has been RECOMMENDED, in whole or in part, by the present or recent SurERIN- 
TENDENTS OF PusBLic INSTRUCTION, or the Boarps oF Epvucartion, generally both, 
in the following States and Territories, — comprising nearly all that have adopted a 
Uniform System of Scnoot Text-Books since the publication of this Series, viz.: — 


Hon. MARK H. DUNNELL, late Superintendent of Public Instruction, Marne. 

Hon. JONATHAN TENNEY, late Secretary of Board of Education, New Hampsuire. 
The BOARD OF EDUCATION of the State of Vermont. 

Rev. BARNAS SEARS, D.D., late Secretary of Board of Education, Massacuusetts. 
Hon. ROBERT ALLYN, late Commissioner of Public Schools, Roope Istanp. 

Hon. VICTOR M. RICE, late Superintendent of Public Instruction, New Yorx. 

Hon. ANSON SMYTH, Superintendent of Public Instruction, Oute. 

Rev. JOHN B. THOMPSON, late State Agent of New Jersey. 

Hon. H. C. HICKOK, Superintendent of Public Instruction, PenNsytvan1a. 

Hon. JOHN M. GREGORY, Superintendent of Pablic Instruction, Micnican. 

Hon. IRA MAYHEW, late Superintendent of Public Instruction, Micniean. 

The BOARD OF EDUCATION of Itxrvxors. 

Hon. N. W. EDWARDS, late Superintendent of Public Instruction, Ittinors. 

Hon. LYMAN C. DRAPER, Superintendent of Public Instruction, Wisconsin. 

Hon. A. C. BARRY, late Superintendent of Public Instruction, Wisconsin._ 

Hon. THOMAS H. BENTON, Jr., Secretary of Board of Education, Iowa. 

Hon. JAMES EADS, late Superintendent of Public Instruction, Iowa. 

Hon. WM. C. LARRABEE, Superintendent of Public Instruction, Inp1ana. 

Rev. JOHN D. MATTHEWS, D.D., Superintendent of Public Instruction, Kentucky. 
Hon. WM. SPRIGG HALL, Superintendent of Public Instruction, Minnesora. 

Rev. C. H. WILEY, Superintendent of Public Instruction, NortrH Carona. 

Hen. W. F. PERRY, late Superintendent of Public Instruction, ALABAMA. 

Hon. 8. W. GREER, Superintendent of Public Instruction, Kansas. 

Hon. J. H. NOTEWARE, late Superintendent of Public Instruction, Kansas. 

Hon. JOHN H. KELLOM, Superintendent of Public Instruction, NeprasKa. 


THE SERIES EMBRACES 


Sanders’s New Readers, ees etc. | Fasquelle’s French Series. 

Robinson’s Complete Mathematics. Woodbury’s German Series. 

Thomson’s Practical Arithmetics. | Hitcheock’s Anatomy and Physiology. 

‘Wilson’s Historical Series. | (New.) 

Wells’s (D. A.) Philosophy, Chemistry, and | Spencerian Penmanship. Newed. 9 books. 
Science of Common ings. All Illustrated. | O)Donnell’s Penmanship. 8 books. 

Wells’s (W. H.) Grammar. 280th ed., Revised. | Bryant & Stratton’s ce em In Press. 

Colton & Fitch’s Geographies. | Schuster’s Drawing-Books. Finely engraved. 

Gray’s (Asa) Botanies, Graded. 2,500 cuts. | Ivison & Phinney’s School Records, Dia- 

Bradbury’s School Music-Books. 10 books. | ries, Registers, etc., etc. 


fF DESCRIPTIVE CATALOGUES (of 160 pages), and “THE EDUCA- 
TIONAL NEWS,” (quarterly,) with matter interesting to Teachers, descriptions, 
notices, testimonials, prices, etc., sent free, on request. 


&@ Liberal Terms for Specimen Copies and first supplies for Schools. 


> Teacuers’ Free Reapine-Room, with Educational Journals, etc., open in 
business hours. 


IVISON, PHINNEY, & CO., 




















